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A STUDY OF THE EFFECTS OF DIHYDROERGOTAMINE ON THE 
INTACT HUMAN UTERUS 


Part I—‘*Sympatholytic’’ Properties 


BY 


WILLIAM J. GARRETT, M.B., B.S. 
Nuffield Department of Obstetrics and Gynaecology, University of Oxford 


\Tue aetiology of incoordinate uterine action 
remains obscure. Excess endogenous adrenaline 
and over-action of the uterine sympathetic 
nerves may be contributing factors, so in recent 
years the use of an adrenaline blocking drug has 
been suggested as the logical therapeutic 
measure to be applied in such cases. With this 
theory in mind, dihydroergotamine has held 
favour with some workers as it is said to possess 
powerful adrenaline-blocking properties yet to 
be devoid of the oxytocic activity characteristic 
of the ergot series as a whole—an activity 
which is potentially dangerous in labour 
because of the unpredictable spasm which it may 
produce. 

Crude ergot extracts were first shown to 
antagonize the effects of adrenaline by Dale in 
1906. In cats, dogs and ferrets he showed that, 
after the administration of ergot, adrenaline 
failed to produce the customary rise in blood 
pressure, and in many instances caused an 
actual fall from the resting level. With the 
uterus of those species in which adrenaline 
normally produced stimulation (rabbit, monkey 
and pregnant cat), he found that adrenaline 
caused relaxation after the administration of 
ergot. In the non-pregnant cat, however, 
adrenaline caused relaxation of the uterus both 
before and after the administration of ergot. 

In succeeding years the active alkaloids were 
isolated one by one from crude ergot. These 
were shown to possess in varying degrees both 
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the oxytocic and adrenaline-blocking character- 
istics of the crude preparation; the latter 
property was strongest in the case of ergotoxine 
and ergotamine and weakest in the case of 
ergometrine. 

After the semi-synthetic dihydroergotamine 
was elaborated by Stoll and Hoffman (1943) it 
also was found to have powerful adrenaline- 
blocking properties (Rothlin, 1947). At that 
time dihydroergotamine was supposed to lack 
the direct oxytocic properties of the other ergot 
alkaloids, and so was used by Sauter (1948) in 
incoordinate human labour for its adrenaline- 
blocking properties, to counter the alleged over- 
action of the sympathetic nervous system. Reist 
(1949) and Gill and Farrer (1951) reported 
favourably on further cases. In each of these 
series the clinical response observed was attri- 
buted to the “‘sympatholytic” properties of the 
drug—an assumption based on animal experi- 
ment alone. 

Recently, Garrett (1955) showed in vitro that 
both adrenaline and noradrenaline stimulated 
excised human myometrium to contract, and 
that this stimulation could be blocked by 
dihydroergotamine—an observation in keeping 
with previous experimental work in other 
excised mammalian uteri. Despite this evidence 
with excised human tissue, it does not follow 
that dihydroergotamine will exert similar 
adrenaline-blocking and noradrenaline-blocking 
properties in the parturient patient, because 
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these latter two hormones have opposite actions 
in vivo. Noradrenaline has been shown by 
Kaiser (1951) and Garrett (1954) to stimulate 
uterine contractions in labour, while adrenaline 
has been demonstrated to inhibit them. 

Gaddum (1950) has pointed out that, as a 
general rule, the ergot alkaloids block the motor 
or a effects of adrenaline more readily than they 
do the inhibitor or 8 effects. Therefore, from 
the evidence that dihydroergotamine easily 
blocks the adrenaline-stimulation of excised 
strips of myometrium, it may not follow that it 
will similarly block the adrenaline-inhibition 
seen in the intact labouring uterus. 

To clarify this point as to the mode of action 
of dihydroergotamine in vivo it was proposed to 
examine the effects of adrenaline and nor- 
adrenaline on the intact human uterus before 
and after the administration of a “‘sympatho- 
lytic” dose of dihydroergotamine. 


I. LATE PREGNANCY AND LABOUR 


Method 

Following the method previously described 
(Garrett, 1954), adrenaline (as the hydro- 
chloride) or noradrenaline (as the bitartrate) 
was given to 9 healthy patients in late pregnancy 
or labour by very slow intravenous infusion. 
The effect of the drug on the spontaneous 
uterine contractions was recorded by inserting 
a small hydrostatic bag into the uterus, to lie 
outside the membranes and above the foetal 
head. This was connected to a mercury mano- 
meter recording on a kymograph. 

After the characteristic response to a test-dose 
of adrenaline or noradrenaline had been noted, 
and the uterine activity had returned to normal, 
an injection of dihydroergotamine methane- 
sulphonate was given. The doses employed were 
those recommended by Gill (1953) and Bruns, 
Snow and Drose (1953) as being adequate to 
produce the required effect, and also the 
maximum that can be given with safety, viz., 
0-25 mg. by intramuscular injection, and 0-1 
mg. per }-hour by slow intravenous infusion, 
respectively. 

At a suitable time later, the intravenous 
infusion of adrenaline or noradrenaline was 
repeated and its effects were once again noted. 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Results 

(i) D.H.E. by intramuscular injection: After a 
test-dose of adrenaline, 3 patients were given 
0-25 mg. dihydroergotamine methanesulphonate 
by intramuscular injection. The intravenous 
infusion of adrenaline, when repeated 30-60 
minutes later, produced the characteristic effect 
of adrenaline unaffected by the previous adminis- 
tration of dihydroergotamine (Fig. 1). 

Similarly, 3 patients were given noradrenaline 
by very slow intravenous drip infusion before 
and after the intramuscular injection of 0-25 
mg. dihydroergotamine methanesulphonate. In 
these patients, too, no difference was noted in 
the uterine response to noradrenaline before 
and after the injection of dihydroergotamine 
(Fig. 2). 

(ii) D.H.E. by intravenous injection: Three 
patients were given dihydroergotamine by this 
method. When, after a test-dose of adrenaline, 
the uterine activity had returned to normal, an 
intravenous drip apparatus was set up to deliver 
dihydroergotamine methanesulphonate at the 
rate of 0-1 mg. per }-hour. After this latter drip 
infusion had been running for 20-30 minutes, 
the test-dose of adrenaline was repeated by 
connecting the two sets of drip apparatus to the 
one needle so as to give both adrenaline and 
dihydroergotamine concurrently. 

In each case, as soon as the adrenaline 
infusion was recommenced the spontaneous 
uterine contractions were again inhibited (Fig. 
3). In one case only, the second response to 
adrenaline, while present, was not as great as 
the control test-dose. 

None of these 9 patients complained of 
symptoms during the administration of the 
drugs. However, with both adrenaline and 
noradrenaline the customary physical signs 
(raised blood pressure, altered heart rate, 
hyperpnoea, etc.), were noted. 


II. PUERPERIUM 


One patient was examined in the puerperium. 
Following the method first described by Moir 
(1932), the small balloon used in earlier experi- 
ments in this paper was inserted into the uterine 
cavity on the sixth puerperal day. 

In the control period the uterus was virtually 
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The uterine response to slow intravenous infusion of Adrenaline is unaffected by intramuscular injection of 0+25 
mg. Dihydroergotamine methanesulphonate. 








Time in minstes por NOR ADRENALINE 68, /minute uv. | 





4 o25ms DIHYDROERGOTAMINE LM. ORADRENALINE 68 





Fic. 2 


The uterine response to slow intravenous infusion of Noradrenaline is unaffected by intramuscular injection of 0+25 
mg. Dihydroergotamine methanesulphonate. 





Minutes __D-H.E. _3-uz/min salons ioe grin 
SHEE EEE EEE HH 


Fic. 3 


Inhibition of uterine contractions by Adrenaline is seen during the slow intravenous infusion of Dihydroergotamine 
methanesulphonate at the rate of 0-1 mg. per half hour. 
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quiescent so 0-75 mg. dihydroergotamine 
methanesulphonate, a comparatively large dose, 
was given by intramuscular injection. Thirty 
minutes later the characteristic oxytocic effect 
of this dose of the drug was observed (Fig. 4a). 

When this drug-induced uterine activity was 
well established a small dose of adrenaline was 
given by slow intravenous infusion for 19 
minutes. During this period the amplitude of 
the observed uterine contractions was dimin- 
ished (Fig. 4b) in exactly the same way as 
adrenaline acts on the spontaneously occurring 
uterine contractions of late pregnancy and 
labour (Garrett, 1954). 

In view of the animal experiment with 
dihydroergotamine by Orth and Ritchie (1947) 
and White, Noltensmeyer and Morris (1951), 
who showed that the drug could protect against 
adrenaline-induced cardiac arrythmias, the 
general symptoms produced in this patient were 
of interest. With 4 micrograms of adrenaline 
per minute for 2 minutes there was symptomless 
tachycardia and hyperpnoea but as soon as the 
infusion was cautiously increased to 12 micro- 
grams per minute the patient became pale, began 
to shiver, and said she felt scared. On examina- 
tion, the pulse rate was below 60 per minute 
and was grossly irregular in time and amplitude 
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owing to the presence of multiple extra-systoles. 
After about 2 minutes the symptoms of fear and 
cold abated somewhat and the extra-systoles 


became less frequent, but nevertheless persisted 


until the infusion was withdrawn. 


DISCUSSION 


From clinical experience of many cases the 
maximum doses of dihydroergotamine which 
can be given with safety have been clear! 
formulated (Gill, 1953; Bruns ef al., 1953) 
has been assumed that the response observed to 
these doses of dihydroergotamine in labour is 
due to the capacity of that drug to block 
sympathetic nervous influences. The word 
“‘sympatholytic’’, a poorly contrived term, has 
been commonly used to describe both the 
blocking of impulses at the sympathetic nerve 


. endings, and also the pharmacological blocking 


of the action of adrenaline and noradrenaline. 
This assumption is probably justifiable since 
Mann and West (1951) have shown that both 
adrenaline and noradrenaline are liberated at the 
sympathetic nerve endings in the uterus of the 
cat. 

In this paper evidence is produced that, in 
the maximum dosage permissible in the human 
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(a) Intramuscular injection of 0-75 mg. Dihydroergotamine methanesulphonate induces uterine activity on the 6th 
day of puerperium. 


(b) This drug-induced activity is inhibited during a slow intravenous infusion of Adrenaline. 
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subject, dihydroergotamine fails to impede the 
normal response of the body of the uterus to 
the adrenal medullary hormones. After intra- 
muscular injection of 0-25 mg. dihydroergot- 
amine both adrenaline and noradrenaline still 
have their characteristic effects on the uterus 
in late pregnancy and labour; in the presence of 
0-1 mg. dihydroergotamine per }-hour by slow 
intravenous infusion uterine contractions are 
still inhibited by adrenaline. 

In these experiments the doses of adrenaline 
and noradrenaline were within physiological 
limits as no subjective symptoms were produced. 
It is difficult, therefore, to reconcile any effect 
that dihydroergotamine may have on the uterus 
as being by virtue of a specific sympathetic- 
blocking mechanism. Perhaps larger doses of 
dihydroergotamine would have this action, but 
these will be shown in a separate communi- 
cation to be dangerously oxytocic (Embrey and 
Garrett, 1955). 


Finally, to press this matter to a conclusion, 


three times the dose of dihydroergotamine 
regarded as a “‘safe intramuscular dose” for a 
woman in labour, was given to a patient in the 
puerperium. When this had induced uterine 
contractions in a previously quiescent uterus, it 
was found that these contractions (actually 
produced as a “‘toxic’’ manifestation of dihydro- 
ergotamine) could be inhibited by adrenaline. 
How then can we consider the drug to be 
“sympatholytic”’ ? 

These findings are further backed by the 
appearance in this latter patient of extra- 
systoles and other toxic signs with a small dose 
of adrenaline despite the previous injection of 
dihydroergotamine. 
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SUMMARY 


(1) Statements have been made in clinical 
publications that dihydroergotamine acts in the 
intact human uterus as a sympathetic-blocking 
agent. 

(2) From the human subject in late pregnancy 
and labour, direct tocographic evidence has 
been produced showing that dihydroergotamine 
fails to block the actions both of adrenaline and 
of noradrenaline in the doses recommended by 
its advocates. 


REFERENCES 

Bruns, P. D., Snow, E. H., and Drose, V. E. (1953): 
Obstet. Gynec., 1, 188. 

Dale, H. H. (1906): J. Physiol., 34, 163. 

Embrey, M. P., and Garrett, W. J. (1955): J. Obstet. 
Gynaec. Brit. Emp., 62, 150. 

Gaddum, J. H. (1950): Proc. roy. Soc. B., 137, 292. 

Garrett, W. J. (1954): J. Obstet. Gynaec. Brit. Emp., 
61, 586. 


~ Garrett, W. J. (1955): Brit. J. Pharmacol., 10, 222. 


Gill, R. C. (1953): J. Obstet. Gynaec. Brit. Emp., 60, 103. 
Gill, R. C., and Farrer, J. (1951): J. Obstet. Gynaec. 
Brit. Emp., 58, 79. 


+ Kaiser, I. H. (1951): Surg. Gynec. Obstet., 90, 649. 


‘ 


Mann, M., and West, G. B. (1951): Brit. J. Pharmacol., 
6, 79. 

Moir, C. (1932): Brit. med. J., 1, 1022. 

Orth, O. S., and Ritchie, G. (1947): J. Pharmacol., 90, 
166. 


Reist, A. (1949): Schweiz. med. Jahrb. Schwabe, Basle. 
p. 41. 
Rothlin, E. (1947): Bull. Acad. suisse Sci. méd., 2, 249. 
Sauter, H. (1948): Schweiz. med. Wschr., 78, 475. 
Stoll, A., and Hoffman, A. (1943): Helv. chim. Acta, 26, 
71 


White, S. M., Noltensmeyer, M. H., and Morris, W. E, 
(1951): Arch. int. Pharmacodyn., 88, 361, 








A STUDY OF THE EFFECTS OF DIHYDROERGOTAMINE ON THE | 





INTACT HUMAN UTERUS 
Part II—‘‘Oxytocic”” Properties 


BY 


Mostyn P. Emprey, M.D., B.Sc., F.R.C.S.E., M.R.C.O.G. 
AND 
WILLIAM J. GARRETT, M.B., B.S. 
Nuffield Department of Obstetrics and Gynaecology, University of Oxford 


Tue identification and isolation of the alkaloids 
of ergot and their mode of action have been 
matters of great interest to pharmacologists and 
clinicians alike since the turn of the century. 
Beginning with the discovery of ergotoxine in 
1906, followed by ergotamine in 1918, and with 
the notable landmark for clinicians of the 
identification of ergometrine by Dudley and 
Moir in 1935, the story has recently continued 
with the elaboration of the semi-synthetic 
alkaloid dihydroergotamine by Stoll and 
Hoffman in 1943. 

This new drug was claimed to possess power- 
ful sympatholytic properties; yet, despite its 
family relationship to the other ergot alkaloids, 
was alleged to have no direct oxytocic effect on 
the uterus. 

The first report of its use in clinical obstetrics 
was from Sauter (1948) who commented favour- 
ably on its use in 43 cases of uterine inertia. 

In 1951 Gill and Farrar further studied the 
new alkaloid. They compared its properties with 
those of ergotamine and ergometrine, and, in the 
belief that it was a sympatholytic drug devoid 
of oxytocic properties, used dihydroergotamine 
in 43 cases with uterine inertia. They reported 
favourably on its action and recommended its 
use particularly in cases of “‘hypertonic inertia” 
but advised that the dose should not exceed 
0-25 mg. intramuscularly. 

Reviewing the literature these authors quoted 
Orth and Ritchie’s observation (1947) that 
dihydroergotamine had no oxytocic action in 
animal experiments. In rats, it was found that 
daily injection of dihydroergotamine throughout 


pregnancy was without effect on the gestation, 
labour or lactation—but in fairness it might 
have been added that Orth and Ritchie obtained 
exactly similar results with ergotamine, the 
oxytocic properties of which are not doubted. 

Not all opinions expressed on the value of 
dihydroergotamine as an anti-spasmodic in 
incoordinate uterine action have been er.thusi- 
astic; and some workers have suggested that on 
occasion the drug may be oxytocic. In one case 
in this department the injection of 0-25 mg. of 
dihydroergotamine intravenously during laboui 
was followed by violent uterine contractions, 
threatened tonic contraction and foetal distress; 
in another case 1 mg. by intramuscular injection 
produced like effects. 

Other evidence that dihydroergotamine has 
undesirable effects has been produced by 
Altman, Waltman, Lubin and Reynolds (1952) 
who gave the drug by slow intravenous infusion 
to 20 patients in labour, and by external toco- 
graphy demonstrated oxytocic activity. Almost 
certainly the dose used (1 mg. in 2-4 hours) was 
excessive, and it is significant that in the 20 
deliveries there were 11 cases of foetal distress, 
5 foetal deaths and 1 additional sub-dural 
haematoma, besides 3 cases of maternal haema- 
turia. 

More recently Bruns, Snow and Drose (1953) 
have also shown that dihydroergotamine by slow 
intravenous infusion has a motor effect on the 
parturient uterus. As a result of their experience, 
they recommended that the dose by this method 
should not exceed 0-1 mg. per }-hour, lest 
untoward effects ensue 
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THE EFFECTS OF DIHYDROERGOTAMINE ON THE 


PRESENT INVESTIGATION 

This study was undertaken to confirm or 
dispose of the clinical suspicion that dihydro- 
ergotamine may be directly oxytocic in action. 

In his classical researches on the ergot 
alkaloids Moir (1932a, b) made use of two 
methods of recording the contractions of the 
puerperal uterus. His first method employing an 
intra-uterine balloon was an adaptation of that 
used by Bourne and Burn (1927) in labour, and 
was used to examine the actions of ergotoxine, 
ergotamine and other ergot preparations. Later 
it was employed in experiments which led to the 
identification of ergometrine. 

The second was a method of external toco- 
graphy using a modification of Dodek’s appar- 
atus (1932). Besides having the advantage of 
simplicity this apparatus could be used early in 
the puerperium without risk of sepsis, and so 
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was employed when an exact record of intra- 
uterine tension was not necessary. 

In the experiments to be described both 
methods of recording uterine activity have been 
employed. An internal method similar to that 
of Moir (1932a) has been used in the late 
lying-in period, while other records have been 
obtained using the external tocograph previously 
described by one of us (Embrey, 1955). This 
communication deals only with the effect of 
dihydroergotamine on the puerperal organ, the 
suitability of which as a test object for the study 
of oxytocic drugs was emphasized by Moir 
(1932a, b). 
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RESULTS 


Dihydroergotamine methanesulphonate was 
given to 26 healthy puerperal patients in varying 
amounts up to | mg. by both intravenous and 

















oe eis 
Time In minutes *O tg Te) 5 
— OS mam LY. 
NS TW Sor _fm ta 
Time in minutes V) ils > +13 ~ - ET.) — _— Th 


- O-75mgm.LV. 





Time in minutes © 


DHE. |l-Omagm LV. 


! 


i NO OOP LO SD 


eww * = a 


stat Lh. —* + wo eN ao 





Time in minutes F 5 a“ 


"30 “5 


Fic. 1 


The effect of varying doses of Dihydroergotamine by intravenous injection on the human puerperal uterus. 
(External recording.) 
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intramuscular routes. It can be said at once that 
the alkaloid was found to be very active in 
stimulating the uterine contractions, and there 
can be no doubt of its oxytocic properties. 
Typical responses are shown in Figs. | and 2. 

Details and results of individual experiments 
are summarized in Table I. 

In a dose of 0-1 mg. intravenously no definite 
effect was demonstrated, but 0-25 mg. and all 
larger amounts, whether by intravenous or 
intramuscular injection, produced an undoubted 
increase in uterine activity, almost without 
exception. 

With the smaller doses (0-25 mg.) some 
variation in the character of the response was 
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noted, but always the contractions were aug- 
mented in frequency and amplitude. The larger 
doses showed a more definite contraction 





pattern. The contractions were markedly in- 
creased in frequency and amplitude; with few 
exceptions there was with the larger doses an 
increase in uterine tone, as indicated by a rise 
in the base-line. 

This uterine spasm was the result of a merging 
of rapid uterine contractions and was followed 
by a gradual return of the intra-uterine tension 
to normal—strong, regular but slower, isolated , 
contractions taking the place of the spasm. 

The time of onset and the duration of the 
effect of the drug naturally varied with the dose 
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The effect of varying doses of Dihydroergotamine by intramuscular injection on the human puerperal uterus. 
(Internal recording.) 
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Action of Dihydroergotamine 
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Iphonate on the Puerperal Uterus 





Intravenous Injection 


Intramuscular Injection 





Oxytocic Response 
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Case ; : Case : : 
Dose - B . Time of Duration a : Time of Duration 
No. — —— onset of activity No. — _— onset of activity 
(minutes) (minutes) | (minutes) (minutes) 
0-1 mg. : : Nil Nil 
Nil Nil 
3 0 0 Nil Nil 
0-25 mg. 4 + + 2 1 + 0 16 65+ 
5 + + 10 2 + slightly 24 65+ 
6 + + 6 
0-5 mg. 7 + + 2 ? 3 + 0 31 30 
8 + + 2 45+ 4 0 0 Nil Nil 
9 + + 4 
10 + 0 10 
11 + + 10 
0-75 mg. 12 + + 2 40+ 5 + 0 20 88+ 
13 4- + 2 6 + ? 23 40+ 
14 + 0 3 40+- 7 + + 33 50+ 
1-0 mg. ~ + + 2 8 + slightly 5 Ly 
1 + + 2 9 + 0 13 
10 + slightly 16 75+ 





and method of administration. After intra- 
venous injection 2-10 minutes elapsed before 
the effect of the drug was seen. By intramuscular 
injection an effect was produced in 15-40 
minutes. The period of uterine spasm after 
intravenous injection usually lasted 15-30 
minutes; this effect was less obvious after 
intramuscular injection. The total duration of 
action could not always be determined because 
of the limitations of time imposed on clinical 
experiment: after intravenous injection the 
effect mostly lasted 45-60 minutes, but after 
intramuscular injection it was usually longer. 


COMMENTS 


It will be noted that in its oxytocic effect 
dihydroergotamine closely resembles ergotamine 
and ergotoxine, having a comparable speed of 
onset but shorter duration of action. It is, 
howeves, noticeably slower to take effect and 
less powerful than ergometrine, and seems to be 


less uniformly reliable and consistent in its 
action. From these experiments the optimum 
dosage of dihydroergotamine for clinical use 
as an oxytocic in the third stage of labour, 
should that be desired, would be of the order of 
0-75 to 1 mg. by intravenous injection, and 
twice this dose by intramuscular injection; but 
like ergotamine it is too slow in action to be 
suitable for clinical use, and in practice is not to 
be preferred to ergometrine. 

In a separate communication, one of us 
(Garrett, 1955) described tocographic experi- 
ments in the human subject which showed that 
dihydroergotamine in permissible dosage does 
not have the specific adrenaline blocking 
properties generally ascribed to it. The results 
of the investigation now recorded demonstrate 
that the alkaloid is in fact a powerful, if some- 
what erratic oxytocic. 

It is impossible to avoid the conclusion, 
therefore, that any beneficial clinical response 
in hastening the course of protracted labour is 
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not a “‘sympatholytic” effect but is solely a 
direct oxytocic action of the drug. 


CONCLUSION 


Reviewing the history of dihydroergotamine 
one sees that its introduction to clinical practice 
was hailed as a boon in the treatment of uterine 
inertia (Sauter, 1948; Reist, 1949; Gill and 
Farrer, 1951). Later, with further experience, a 
note of caution was sounded (Altman ef al., 
1952), and the dose to be used with safety was 
more clearly defined (Bruns ef al., 1953; Gill, 
1953). In a recent investigation in the human 
subject the drug has failed to show an adrenaline- 
blocking effect (Garrett, 1955); and with the 
evidence presented in this paper, dihydro- 
ergotamine is demonstrated to possess, in 
common with many other ergot alkaloids, a 
direct oxytocic action. 

Thus in one decade this new alkaloid has 
recapitulated in miniature the history of the 
crude ergot preparation which Stearns first 
introduced to clinical obstetrics in 1808. As 
the pulvis parturiens, the drug was at once pro- 
claimed an infallible remedy for “‘lingering 
labour”, but soon doubts were entertained 
regarding its safety, and by 1822 its evil reputa- 
tion was such that Hosack, with gentle irony, 
proposed that the pulvis ad partum should be 
renamed the pulvis ad mortem. 

So too with dihydroergotamine, if its action 
is solely that of a direct oxytocic, then from past 
experience it is to be eschewed as an adjuvant 
to labour, lest the unhappy history be repeated. 


SUMMARY 
(1) The history of dihydroergotamine is 
reviewed. Hitherto it has been regarded as an 
adrenaline-blocking agent rather than a direct 
oxytocic drug. 
(2) Tocographic evidence is produced from 
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26 healthy puerperal patients that dihydroergot- 
amine is a powerful, though somewhat un- 
reliable oxytocic agent. 

(3) The dose of dihydroergotamine if used as 
an oxytocic in the third stage of labour, would 
be 0-75 to 1 mg. by intravenous injection, and 
at least twice as much by intramuscular injection; 
but for this use it does not appear to have any 
advantage over the better established alkaloids. 

(4) The strong oxytocic properties of dihydro- 
ergotamine make it a potentially dangerous 
drug for the treatment of incoordinate uterine 
action in labour. 
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UTERINE ACTIVITY AND ELECTRICAL RESPONSE 
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INTRODUCTION 


THE purpose of this paper is to examine 
statistically over 500 records of the electrical 
potentials observable when electrodes are applied 
to the abdominal skin of women during par- 
turition. The study indicates that the potentials 
are a direct result of the activity of the uterus, 
and that the amplitude of the potentials has a 
close relation to the rate at which biological 
energy is being used during the contractions of 
labour. This finding is used to give direction to 
some clinical thoughts upon the phenomena of 
parturition. 


HISTORICAL 


In the past six years experiments have been 
reported by several research groups, in which 
electrical potential recordings have been ob- 
tained from electrodes placed upon the bodies 
of women in various stages of labour. Dill and 
Maiden (1946, 1948) made three-channel re- 
cordings from three electrodes placed respec- 


, tively over the fundal, mid and lower segments 


of the uterus, with a common electrode placed 
on the thigh. Steer and Hertsch (1950) used a 
seven-channel recorder, so that not only could 
potentials be recorded from electrodes placed 
at three different places upon the abdomen of 
the patient, but in addition recordings of the 
change of contour during a uterine contraction 
could be obtained at three different points and 
coded observations of the experimenter could be 
added by means of the seventh channel. 
Lévy-Solal, Morin and Zacouto (1952) ob- 
served potentials from a pair of electrodes, one 
on either side of the abdomen, described a 


potential pattern associated with uterine con- 
traction and stated that the nature of the pattern 
varied with the type of labour, suggesting a 
mechanism whereby the different types of pattern 
were produced. In 1952 the present authors 
described similar experiments with electrical 
recordings and stated tentatively that there was 
evidence to support the view that the most usual 
mode of contraction of the uterus was an all- 
over equal contraction of muscle producing a 
hydrostatic pressure within the amniotic sac. 
Steer has produced a further paper (1954) in 
which the occurrence of potential ‘“‘waves’’ with 
a frequency of about one a second and an 
amplitude of 0-25 millivolt during the period 
of a uterine contraction are described, the 
variations of this pattern being related to differ- 
ent clinical conditions during labour. 

Since 1952 the present authors have made 
regular potential measurements in the labour 
ward of the Queen Victoria Hospital, and over 
700 recordings have been secured. Of these, 
some have been made in the antenatal period 
and others during the third stage of labour, but 
approximately 500 records have been made 
upon women in the first and second stages of 
labour. The patients were not specially selected 
but observed as opportunity offered during the 
normal working of the hospital, and thus are 
probably a fair cross-section of the patients who 
are treated at the hospital. With 500 records to 
work upon it becomes possible to use the 
statistical method, in order to study the relation- 
ship of the observed potentials to the clinical 
picture of the type of uterine action. The 
following lines of study have been followed: 
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(i) It was suggested in the 1952 paper that the 
potential was in some way a measure of the 
rate at which chemical energy was being 
expended. Thus it might be expected that if 
a labour was hard, in the sense that very 
energetic muscle contractions were neces- 
sary, then the potentials produced during 
each uterine contraction should be larger 
than in the usual run of cases. On the other 
hand, in a multipara with a record of short 
and easy deliveries the potentials might be 
expected to be smaller than in the usual run 
of cases. 

(ii) The condition known as inertia, in which 
dilatation of the os is very slow, is some- 
times considered to be due to inactivity of 
the uterus. This postulated inactivity might 
be reflected in the potential records from 
such cases. 

(iii) The three trace recordings from the fundus, 
the mid segment and the lower segment 
made it possible to see if there was any in- 
dication of polarity in the uterine action, or 
of a gradient of activity such as is described 
by Reynolds (1949). 


STATISTICAL STUDY 


Because of the considerable variation in 
average amplitude of the different records and 
their change in amplitude during the half to one 
hour of the recordings, it was decided, for this 
study, not to attempt a numerical assessment of 
potential amplitude and a study of these figures 
by statistical means, but to use the method of 
dividing the records into three general classes in 
which the amplitude of the potential peaks was 
large (over 6 mv.), small (under 3 mv.), and 
medium (between 6 and 3 mv.). 

The first test was based upon the general 
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observation that primigravidae on the average 
have a longer labour, and many think a harder 
labour than multiparae: the three groups were 
each divided into those who were primigravidae 
and those who were not. Table I gives the 
results of this division. The three large headings 
give the groupings according to amplitude of 
potential recorded, and under each of these 
headings there are three columns. In the first 
column is the number of cases observed, the 
first number giving the primigravidae and the 





second number the multiparae. In the second , 
column under each large heading is given the © 


number of cases which would be expected in 
that category, on the assumption that the 
amplitude of the potential observed had no 


causal connexion with the parity of the patient. | 
This “‘expected cases” figure can be obtained by | 


simple proportion. From the last isolated 
column of totals it will be seen that there were 
282 primigravidae and 185 multiparae. If there 
is no relationship between parity and amplitude, 
then the cases in the three groupings should be 
divided into multiparae and primigravidae in the 
proportion of 185 to 282. This was done to the 
nearest whole number and the figures in the 
“‘expected cases” columns were obtained. When 
the table is observed, it is seen that for the 
medium and small potentials the actual numbers 
of cases observed are fairly close to the expected 
numbers. Under the heading of “‘large poten- 
tials”, however, there are more primigravidae 


than expected and fewer multiparae than | 
expected, indicating that primiparae tend to | 


have higher potentials than do multiparae. In 
order to test the reliability of this deduction we 
make use of the x? tcst, in which the difference 
between the observed and expected number of 
cases is squared and then divided by the expected 


TABLE I 
Effect of Parity on Potential Amplitude 














Large Potentials Medium Potentials Small Potentials 
Class Cases Cases Cases Cases Cases Cases = 
Noted Expected  ? Noted Expected x? Noted Expected x? 
Primigravidae 71 59 3-4 94 97 0-1 117 124 0-3 282 
Multiparae 27 39 3-7 68 65 0-1 90 83 0-8 185 
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number of cases. If this derived number is 
greater than a value which, for the type of table 
here constructed, is 6, there is a 95 per cent 
chance that the figures show a real dependence 
of potential on parity. The deduction from the 
table is that multiparae tend to have lower 
potentials than do primigravidae. 

It was suggested previously (Halliday and 
Heyns, 1952) that the potentials which are being 
registered are in some way related to the magni- 
tude of the chemical changes associated with 
uterine contractions, and, if it is true that the 


’ primigravida does more work in labour than 


ito | 


In 
1 we 
ence 
r of 
cted 


the multipara, then the explanation of the high 
potentials associated with the primigravida may 
lie in this direction. 

A second examination of the records was 
made by dividing them into those cases which 
took over 24 hours to deliver, those which took 
between 24 and 8 hours, and those which took 
less than 8 hours. The evidence is shown in 
Table II, and here the set out is almost the same 
as in Table I, except that, as there are now three 
rows as well as three headings, the value of x? 
must be 9 before there can be a 95 per cent 
chance that the differences between actual and 
expected cases are statistically significant. 
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It will be seen from the table that patients 
taking more than 24 hours to deliver show large 
potentials more frequently than is to be expected, 
but that patients taking less than 8 hours also 
show large potentials more frequently than is to 
be expected, while the general run of patients 
show high potentials rather less frequently. The 
total value of x? for the table is 14, indicating 
that there is a considerable degree of significance 
in these deviations, but as the large potentials 
appear more frequently with both the unusually 
long and the unusually short labours it would 
appear that there are two processes operating 
which have not been separated. If it is true that 
a large potential implies a greater expenditure of 
biological energy, then it is not always true that 
a great expenditure of biological energy will lead 
to a short labour: it may actually imply a long 
labour. 

A type of case in which it might definitely be 
expected that very little energy is being expended 
is the person suffering from inertia, where there 
is a very slow dilatation of the cervix accom- 
panied by either lack of tone or else by contin- 
uous high tone in the uterus. Table III shows an 
analysis of the cases which were considered by 
the doctor in charge to be true inertias. From this 


TABLE II 
Effect of Duration of Labour on Potential Amplitude 
































Large Potentials Medium Potentials Small Potentials 
Class Cases Cases Cases Cases Cases Cases Totals 
Noted Expected x? Noted Expected x? Noted Expected x? 
> 24H 26 18 3-5 32 32 0 30 39 2-0 88 
%4-8H 55 68 2°5 110 112 0 159 (44 1°6 324 
<8H 17 12 2-1 20 18 0-2 18 24 1-5 55 
TaBLe III 
Effect of Inertia on Potential Amplitudes 
Large Potentials Medium Potentials Small Potentials 
Class Cases Cases Cases Cases Cases Cases Tots 
Noted Expected x?* Noted Expected  x* Noted Expected x? 
Inertia 15 11 1-4 24 21 0-4 18 24 1-5 57 
Normal labour 81 85 0-2 159 162 0-0 190 184 0-2 430 
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table it is clear that inertia as a clinical feature 
does not affect the magnitude of the potentials 
observed. 

Another way in which the relation between 
uterine work and potential output may be 
studied is by considering the development of the 
uterine action as the labour progresses. Table IV 
has been constructed by collecting into four 
categories: (a) those cases where the clinical 
opinion was that the patient was in false labour 
and this was confirmed by the patient being sent 
home or else having a recession of labour and 
delivering a day or two later; (6) those cases in 
which the recording was made while the patient 
was in the first third of the first stage; (c) those 
cases where the patient was in the second third 
of the first stage; and (d) cases recorded during 
the last third of the first stage. A study of the 
table shows that for those patients in false 
labour there was an excess of cases showing 
small potentials and a deficit of cases showing 
high potentials. During the first third of the 
first stage there is still an excess of cases showing 
small potentials and a deficit of cases showing 
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first stage this position has been reversed and 
the trend continues into the last third of the 
stage. The total value of x? for the table is 20 
indicating a very high significance for these 
changes. It thus appears, that if the clinical 
impression is correct that labour pains steadily | 
strengthen during the course of labour, this | 
increase in muscular activity is accompanied by | 
an increase in the recorded potential waves. 
A further line of study is presented by the log | 
kept by the assistant who made the recordings | 
in the labour ward. This assistant stayed with 
the patient throughout the recording, noting } 
everything which happened in the ward and 
sometimes making a note when it appeared that 
the patient was suffering considerably more than 
most other patients. This log was used to divide 
the cases into (a) those who were having an 
average sort of labour, and (b) those who, by 
their demeanour, were having a hard labour. As 
might be expected, not many of the 500 women 
qualified for the observation that they were 
having an unreasonably hard labour during the 
first stage. Table V, however, shows that these 









































large potentials but by the second third of the cases do show a considerable agreement with 
TasLe IV 
Effect of Progress of Labour upon Potential Amplitude 
Large Potentials Medium Potentials Small Potentials 
Stage Cases Cases Cases Cases Cases Cases Totals 
Noted Expected x? Noted Expected x? Noted Expected x? 
False labour .. 13 24 5-0 50 47 0-2 61 53 1-2 124 \ 
ist third oe 7 10 0-9 15 20 1-2 30 22 2:9 52 
2ndthird .. 25 21 0-8 33 40 1-2 48 45 0-2 106 
Lastthird .. Sl 41 2°4 85 78 0-6 69 88 4:1 205 
TABLE V { 
Hard Labour and Potential Amplitude 
Large Potentials Medium Potentials Small Potentials 
Class Cases Cases Cases Cases Cases Cases Lees 
Noted Expected x? Noted Expected x? Noted Expected x? 
Normal labour 78 85 0-6 164 162 0-1 189 184 0-1 431 
Hardiabour .. 18 11 4:5 19 21 0-2 19 24 1-0 56 
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the evidence produced by the potential patterns. 

It will be noticed that in the case of the hard 
labours, 11 were expected to show large poten- 
tials, whereas actually 18 did so—an 80 per cent 
increase—while for the small potentials there is 
a deficit of 5 cases or 20 per cent. The table, 
when assessed by the x? test, gives a figure of 
6:4 indicating a 95 per cent chance that the 


to the severity of the labour. 

When tables were drawn up to study the 
evidence of the records for a gradient of activity 
along the uterus, or for a dominance of fundal 
activity over cervical or lower segment activity, 
no such evidence could be found. A large 
number of tables was constructed, to relate such 
cases of dominance as were found to a large 
number of clinical factors in labour, but in no 
study could any relationship be found. It was 
then decided to leave the matter for some further 
investigation and to report upon this somewhat 
complex situation at a later time. We report at 
the present moment only the fact that records 
were obtained where the fundal potentials were 
higher than the lower segment potentials, but 
we also obtained records in which the opposite 
condition prevailed. By far the larger number of 
records, however, showed the potentials from 
all three regions of the uterus to be practically 
of equal amplitude, so that the evidence, while 
somewhat confused, is against any idea of 
fundal dominance in uterine activity. 


DISCUSSION OF RESULTS 


On the basis of the analysis in Tables I, IV 
and V it may be said that there is some support 
for the theory that the potentials being observed 
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are an indication (even if indirect) of the expendi- 
ture of biological energy in the process of labour. 
Therefore, it is possible to suggest that when no 
potentials are observed the patient is not in true 
labour and that the contractions will not pro- 
duce dilatation of the cervix, even though the 
abdomen is hardening rhythmically. 

On the other hand, if large potentials are 
observed it is possible to infer that large stores 
of biological energy are being used and that, if 
the labour is prolonged, the patient will become 
exhausted sooner than a patient who is showing 
small potentials. Steer (1954) comes to much the 
same conclusion with regard to the smaller 
potentials which he records from two points 
close together. In fact the potentials which he 
records are ripples upon the larger waves which 
are recorded in our apparatus, and on occasions 
the records from our apparatus show ripples 
which are probably to be identified with waves 
demonstrated by the higher amplification of his 
apparatus. 

Table II shows that there is no general relation 
between length of labour and the potential 
amplitude observed. This is not in agreement 
with Steer’s statement (1954) but he, unfor- 
tunately, gives a diagram which shows only 
percentages of cases plotted against duration of 
labour, there being different diagrams for cases 
with small, medium and large potentials. We 
have attempted to reduce this diagram to a 
numerical table on the assumption that 60 per 
cent of his patients were primigravidae. The 
numbers obtained in this way depend upon the 
accuracy with which the percentages have been 
read off a small diagram and so are probably 
subject to a 5 to 10 per cent error. The result is 
shown in Table VI. It will be seen that there is 


TaBLe VI 
Duration of Labour and Potential Amplitude (Steer) 





Large Potentials 


Medium Potentials 


Small Potentials 














Cinss Cases Cases Cases Cases Cases Cases Totals 
Noted Expected x? Noted Expected x? Noted Expected x? 
> 24H nS 3 4 0-2 17 33 8-0 31 13 25 51 
24-6H 12 15 0-6 143 130 1-3 40 49 1-6 195 
<6H .. 27 23 0-7 197 190 0-2 64 73 1:1 288 
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no systematic variation between the cases noted 
and the cases expected. The large potentials 
divide very much as expected: the medium 
potentials show a deficiency of cases for the 
over-24-hour class but the small potentials show 
a very large excess of cases for this class. Thus, 
although the x? test for the table gives a value 
of 36, which is very high and indicates great 
significance for these deviations, the fact that 
there is no trend in the table leads to the same 
conclusion as in Table II, namely that there is 
more than one factor operating. One fact which 
gives rise to concern about Steer’s diagram is the 
unusually high number of cases, 50 per cent of 
all observed, where the duration of labour was 
less than 6 hours. 

Table III indicates that there is no obvious 
link between amplitude of potentials and the 
incidence of those excessively long labours which 
experienced full-time obstetricians had recorded 
as cases of inertia. Thus we are inclined to agree 
with Steer that inertia as a true clinical entity is 
of very infrequent occurrence, and that a good 
many cases which are classed as inertia are really 
cases of slow labour. 


CLINICAL THOUGHTS ON SLOW LABOUR 


Long and short labours may be analyzed 
irrespective of parity because the duration of the 
second and third stages is almost constant. The 
time variation is of course a first-stage matter, 
and prolonged labour is an aberration which 
covers almost exclusively the stage of cervical 
dilatation. It is necessary to contemplate this 
elementary truth, and the question arises as to 
why the primigravid varies so strikingly from the 
multigravid parturient. It has to be emphasized 
that the main effort is concerned with dilating 
the os up to a dilatation of 2 to 3 fingers dia- 
meter. The variable of first importance is not the 
total time of first and subsequent labours, but 
rather the time and work required to complete 
the first stage; and to be precise, the work—and 
perhaps the time—put into the operation of 
dilating the cervix up to the 2-finger mark. 

It is generally agreed that the primipara per- 
forms more work (expenditure of biological 
resources) during the first stage than the multi- 
para, and this is most obvious when primigravid 
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and subsequent first stages in any particular 
individual are compared. Obstetricians explain 
the difference by analogy with the second stage 
and imagine that the primigravid cervix and 








related tissues are firmer, unstretched, and 
perhaps more rigid than in the multipara. While 
the existence of such a morphological difference 
is neither established nor disproved, its prob- 
ability seems to us to be low. We wish to submit | 
a simple hypothesis which offered itself in the 
early stages of enquiry into the functions under 
consideration. Let us consider a patient subject 


to inertia. She is usually a primipara, but * 


occasionally a multipara. 

The primigravida approaches term and begins 
to experience a few painful contractions. Her 
apprehension and uncertainty are sharpened 
and she is agog with anticipation. If uterine 
activity increases considerably, and particularly 
if unwonted spasms of pain accompany it, the 
woman imagines that she is in labour. Now if 
this process continues for the best part of the 
day, during which the patient feels that she has 
displayed great fortitude and calm in adopting a 
waiting attitude, she unhesitatingly goes to 
hospital that night. Labour may regress com- 
pletely as it does when there is a false alarm, or 
an unproductive uterine activity with pain may 
persist for portions of the next day. This patient | 
tends to be regarded as exhibiting inertia 
particularly if she has been in labour for some , 
days. If on the contrary this parturient had been 
a multipara, she may well have felt the pains and 
been aware of the activity; but she would 
characteristically have ignored any thought that 
her time was at hand. She may also have experi- 
enced the discomfort of the hypothetical inertia 
subsequently, but she would have entered | 
hospital only some days later and have been 
delivered not long after admission. The above 
sequence of events in the primipara may be an / 
important basis of the morbid state called inertia. 
However, there arises the further question as to 
whether this is the only kind of inertia, or 
whether some cervices are more resistant to 
dilatation than others. 

From our experience, particularly with par- , 
turition under tribal conditions in Africa, we are 
forced to the conclusion that an otherwise 
normal cervix may require much more than 
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average work to dilate it. In the most striking 
cases the fear complex was minimal. Further- 
more, the number of obviously powerful con- 
tractions required to dilate the os beyond a 
diameter of 3 fingers was several times as many 
as the normal. Whether this type of cervix 
contains tissue which strongly resists stretching, 
or whether superior elasticity is responsible for 
abnormal shortening after stretching is not 
known. 

We are at present investigating the variability 
of cervical resistance to dilatation. If it is 
possible to demonstrate significant rigidity of 
the cervix in subjects that suffer great prolonga- 


tion of the first stage, the obstetrician will be ° 


forced to accept the concept of norma! physical 
(? functional) rigidity—and we shall have a clear 
morphological type of inertia. 

Steer’s suggestion that true inertias are those 
which show no potential pattern at all is clearly 
opposed to the morphological conception of 
inherent cervical resistance. However, the prac- 
tical difficulties of obtaining a clear decision are 
great because of the possibility, 
and considered by us, that true inertias are only 
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a few per cent of all cases which show excessively 
long first stages, and in the total series there are 
insufficient observations for a statistical demon- 
stration. Thus the investigation of cervical 
resistance may be of considerable importance in 
the understanding of the phenomenon. 


This work was carried out with the assistance 
of a donation from the University of the 
Witwatersrand and an annual research grant 
from the South African Council for Scientific 
and Industrial Research with whose permission 
this paper is published. 
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THE natural history of infection with the tubercle 
bacillus varies in its course from one individual 
to another. According to the inherent resistance 
of the subject, the age, sex, and possibly other 
factors unknown to us, the disease may reveal 
itself as one or more of a variety of morbid states 
affecting the same or different organs. These 
manifestations can be grouped together under 
different headings according to the stage in the 
general infection at which they appear. Ranke 
(1917) has referred to three stages in tuber- 
culosis; the primary or initial stage, the secon- 
dary or generalized stage, and the tertiary stage 
characterized by the development of tuberculous 
lesions in isolated organs. 

Today the various types of tuberculosis are 
often described as primary or post-primary 
(Hedval, 1948), the primary phase corresponding 
to Ranke’s stage one, and the post-primary 
phase to Ranke’s stages two and three. It is the 
latter classification which will be used through- 
out this paper. 

Disease of the pelvic organs is merely one of 
the manifestations resulting from invasion of the 
body by the tubercle bacillus, but the place of 
genital tuberculosis in the natural history of this 
invasion is not fully understood, nor has the 
route by which infection reaches the pelvic 
organs been fully investigated. The present study 
is an attempt to gain further insight into the 
pathogenesis of female genital tuberculosis and 
to integrate the aetiology of this condition with 
the wider problem of tuberculosis in general. 
Throughout the paper pelvic tuberculosis is 
regarded as a particular manifestation occurring 
during the course of generalized bodily disease, 
rather than as an isolated gynaecological entity. 


PART I 


THE MOopDE OF INVASION 


Primary infection of the female genitalia by 
the tubercle bacillus is now generally accepted 
as being a condition of extreme rarity. In nearly 
all cases pelvic tuberculosis occurs as the result 
of endogenous spread of the disease from an 
established focus elsewhere in the body. Dis- 
semination may take place by the blood stream 
from an extra-abdominal focus situated in the 
lung, glands of the neck, or elsewhere, or by 
blood stream, lymphatic, or direct local exten- 
sion from a focus situated within the abdominal 
cavity. It is agreed that the lymphogenous route 
is probably rare as this would involve retrograde 
permeation of the lymphatic channels. 

Many authorities have regarded the lung as 
the most important source of the infection and 
von Bardeleben (1912) maintained that genital 
tuberculosis was invariably a secondary mani- 
festation of phthisis. Schlimpert (1911) and 
Horizontow (1911) both independently showed 
post-mortem evidence of pulmonary tuber- 
culosis in 90 per cent of patients suffering from 
the genital lesion. Many of these cases, however, 
were also found to be suffering from tuber- 
culous peritonitis, and Greenberg (1921) re- 
ported the incidence of this condition among 
his patients with pelvic tuberculosis to be 63 per 
cent and Berblinger (1946) 77 per cent. In such 
cases the abdominal lesion has been usually 
regarded as the focus from which the disease 
had spread to the pelvis. Since co-existent 
abdominal and pulmonary tuberculosis is pre- 
sent in many cases, each having been reported 
in more than half the patients suffering from a 
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lesion in the genital tract, one or other but not 
both must constitute the antecedent focus from 
which spread of the disease takes place into the 
pelvis, and doubt still persists regarding the 
relative frequency of responsibility of these 
various sites of origin. We do not yet know 
whether these foci are themselves primary 
tuberculous lesions, as in the case of a Ghon’s 
focus, or subsequent manifestations as in the 
case of adult phthisis and tuberculous periton- 
itis. The human strain of tubercle bacillus was 
found in most of Jedberg’s cases of pelvic 
tuberculosis (1950) and Liljedahl and Rydén 
(1950) have recently shown that 73 per cent of 
their patients had tuberculous lesions in the 
lung. Heynemann (1940) estimated 80 to 90 per 
cent of all cases as having pulmonary lesions, 
Puxeddu (1940) 78 per cent and Wegemer and 
Winkler (1941) 55 per cent. These recent reports 
are today generally regarded as proof of the 
pulmonary origin of the disease, although it 
should be noted that in all cases they come from 
Scandinavia or from other countries outside the 
British Isles, where epidemiological patterns of 
tuberculosis may differ considerably from those 
in this country particularly in regard to bovine 
infection; moreover in Great Britain at least it 
has been shown that the human strain bacillus 
can be isolated from 73 per cent of extra- 
pulmonary lesions (Medical Research Council, 
1949). 

In the course of this investigation special 
reference will be made to the nature, frequency 
and significance of co-existing manifestations of 
tuberculosis which are found in systems other 
than the genital tract in patients suffering from 
the pelvic lesion. The frequency of blood-spread 
invasion of the pelvic organs from the lung, 
compared with the frequency of transperitoneal 
spread from a focus in the abdomen, will be 
demonstrated; the primary character of such a 
focus of dissemination will also become apparent. 
At a later stage in the study (Part II), a relation- 
ship will be shown to exist between the time at 
which a patient receives her first infection with 
the tubercle bacillus, and the time at which 
dissemination takes place to the genital tract 
from the site of the primary tuberculous focus. 
A fundamental factor which appears to decide 
the predisposition of the genital tract to tuber- 


culous infection will also be demonstrated: the 
relationship between the menarche and the time 
of exposure to the primary infection. 


THE MATERIAL AND ITS METHOD OF TREATMENT 


The basis of this study consists of 107 con- 
secutive cases of genital tuberculosis attending 
the Gynaecological Department at the Newcastle 
General Hospital during the past 11 years. 
Laparotomy had been carried out in 55 of these 
cases in this department. There was therefore an 
excellent opportunity to obtain information con- 
cerning the presence of abdominal tuberculosis 
in these patients. In a further 25 patients a 
laparotomy had already been carried out before 
coming under observation; in 20 patients for 
appendicitis, and in 5 on account of unexplained 
abdominal pain. Uterine curettage was per- 
formed on one or more occasions in 83 patients 
of this series; 71 were curetted whilst this survey 
was in progress. Histological examination, 
biological examination and direct culture were 
carried out in all these cases and culture was 
also obtained from the spleen of the inoculated 
guinea pig in 27 cases. 

Eighty-seven of the patients in this series were 
radiologically examined; a substantial number 
of former chest films of these patients were 
obtained from the records department of other 
hospitals to which they had been admitted in the 
past or from the files of the tuberculosis authori- 
ties. By this means we were able to receive 
evidence of post-primary pulmonary tubercu- 
losis which was active at the time the patient 
was under our observation, confirmatory evi- 
dence of healed post-primary tuberculous lesions 
which had existed in the past, or evidence of a 
healed or active primary complex in the lung. 

The most significant information, however, 
was obtained through the means of a careful 
anamnesis conducted on all these patients in 
order to obtain information about the date of the 
primary tuberculous infection, and its situation 
in the body. In the course of the anamnesis we 
sought and frequently obtained information 
concerning possible contacts undergone by the 
patient even when there was no significant 
incident recollected indicating that primary 
infection had taken place at the time of such 
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contact. The former addresses of all these 
patients were obtained and compared with the 
incidence of tuberculous infection reported from 
these houses and from neighbouring houses and 
this aspect of the study will be reported else- 
where. All events in the past histories have been 
verified by enquiries sent to the hospital or 
medical practitioner attending the patient at the 
time of reported illnesses, and no historical 
evidence has been accepted without such con- 
firmatory evidence being obtained. 

The information obtained from these investi- 
gations may be summarized as follows. (See 
Table I.) 

(1) A past history of other forms of tuber- 
culosis was obtained from 59 patients ; 32 of these 


TABLE I 


Evidence of Tuberculosis in Other Systems, Among 67 
Patients with Pelvic Tuberculosis 





No. 
of 
Cases 
Evidence from the Medical wal 
Erythema nodosum 10 
Pleural effusion < 32 
Tuberculous peritonitis .. 22 
Tuberculous glands in neck 5 
Tuberculous inguinal adenitis 1 
Skeletal tuberculosis 3 
Renal tuberculosis 1 
Lupus ; ~ 1 
Mantoux conversion and serous s meningitis 
associated with active primary dames tuber- 
culosis .. F oa 1 
Evidence from Previous Laparotomies: 
Tuberculous glands in hernial sac “ 
Abdominal tuberculosis . . es ia i 
Evidence found at Laparotomy: 
Tuberculous peritonitis .. a ae 
Tuberculous peritonitis and calcified 1 mesen- 
teric glands os me 5 
Calcified mesenteric glands 2 
Radiological Evidence: 
Active primary complex 6 
Healed primary complex 34 
Active phthisis_ .. 1 
Healed or doubtfully active phthisis 19 
Calcified glands in the neck 3 
Evidence from Renal Investigation: 
Renal tuberculosis a re ra ie 
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had had a pleural effusion, 22 had tuberculous 
peritonitis, 10 gave a history of erythema 
nodosum, and 5 of tuberculous cervical lymph- 
adenitis. Seven others had sustained miscellan- 
eous manifestations of tuberculosis. 





(2) The existence of abdominal tuberculosis | 


had been noted in 11 patients at laparotomies 
in other hospitals; in another case tuberculous 
glands had been found in the inguinal sac during 
hernial repair. Among those who had had an 
appendicectomy, there had been abscess forma- 
tion in 5, delayed union in 3, and fistula forma- 
tion in another. Evidence of generalized tuber- 
culous peritonitis was found at laparotomy in 
18 cases; tuberculous peritonitis was associated 
with calcified mesenteric glands in 5 of these 
cases, and calcified mesenteric glands alone 
were found in 2 cases. 

(3) Radiological investigation revealed a 
healed primary lung complex in 34 patients, of 
whom 15 had had a pleural effusion. Active 
adult phthisis was found in 1 patient, and 
radiological evidence of healed or doubtfully 
active phthisis in 19 patients, in none of whom 
had the lesion at any time been clinically mani- 
fest. Three patients were shown to have calcifi- 
cation of the cervical glands. The examination 
of previous X-rays showed an active primary 
tuberculous lung focus in 6 other cases. 

(4) In 88 patients a full renal investigation 


-— 





was carried out, and of these 4 were found to , 
have a tuberculous lesion in the kidney, other- 


wise symptomless. 


(5) In 27 cases cultures of tubercle bacilli on * 


Lowenstein-Jensen medium were obtained and 
these were all found to belong to the human 
strain with the exception of 1 case in which the 
culture was contaminated. 

(6) Tuberculosis existing in systems other than 
the genital tract, whether in a healed or in an 
active state, was found by the above methods in 
78 patients in all (73 per cent). If this estimate 
were to exclude those patients with a history of 
erythema nodosum or those with radiological 
evidence of primary tuberculous lesions in the 
lungs, there were then 67 patients in whom 
evidence of tuberculosis was found in other 
parts of the body (62 per cent). Of these the co- 
existing tuberculous lesion was active in only 
8 patients (5 with renal tuberculosis; 1 with 
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active phthisis; and 2 with active tuberculous 
peritonitis). 


DISCUSSION 


Four striking features are apparent from this 
evidence. In the first place, the high proportion 
of patients in whom other forms of tuberculosis 
were found (73 per cent). Secondly, the large 
number (32) of these patients who had had a 
pleural effusion (30 per cent). Thirdly, the large 
number (32) in whom tuberculous peritonitis 
was found (30 per cent) and, fourthly, the fact 
that all successful cultures of tubercle bacilli 
obtained were of the human strain. 

The high incidence of other forms of tubercle 
among these patients emphasized the fact that 
genital tuberculosis is not an isolated gynaeco- 
logical condition, but only one of the manifesta- 
tions in a generalized systemic disease; it should 
be remembered, however, that active tubercu- 
losis of other systems was only found in 8 
patients. An incidence of other tuberculous 
manifestations has also been reported in patients 
suffering from pelvic tuberculosis by Clayton 
(1952), 36 per cent; Jedberg (1950), 56 per cent; 
Hagen (1947), 45 per cent; and Dietel (1943), 
38 per cent. 

The high incidence of pleural effusion among 
these women is consistent with the suggestion of 
Sibley (1950), based upon evidence obtained 
from the follow-up of patients suffering from 
pleurisy with effusion, that this condition repre- 
sents a relatively serious phase of tuberculosis. 
A substantial proportion of the patients in 
whom the primary lesion is followed by pleurisy 
with effusion have been shown to develop evi- 
dence of haematogenous dissemination of the 
disease later on. Wegemer and Winkler (1941) 
report that 41 per cent of their patients with 
pelvic tuberculosis gave a past history of pleural 
effusion. 

In 19 patients with no previous clinical 
manifestation of pulmonary tuberculosis, there 
was radiological evidence of healed or doubt- 
fully active adult phthisis, suggesting either a 
high degree of host resistance in these patients 
or a low virulence of the infecting organism; 
either of these hypotheses is consistent with the 
chronic nature of the subsequent lesion in the 
pelvis. 
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It may be assumed that tuberculous pleural 
effusion, when it occurs up to the age of 20, is 
associated with an underlying active primary 
focus in the lung. It is clear that in the patients 
who gave such a history (24 cases), the disease 
had probably spread to the pelvis from this 
remote focus via the blood stream, as also in 
those others in whom there was radiological 
evidence of a healed or active primary focus 
in the lung (35 cases), in the glands of the neck 
(5 cases), or primary inguinal adenitis (1 case). 
These data refer to 52 cases in all. 

In 5 other patients caseous or calcified glands 
were found in the mesentery and confirmed to 
be tuberculous in 2 cases. These, according to 
the views of Rich (1951), would represent true 
abdominal primary lesions, and from them the 
pelvis might subsequently have been infected by 
a process of contiguous extension or haemato- 
genous spread. In 2 other patients mesenteric 
glands, seen at laparotomy, were said to be 
calcified; but an extra-abdominal focus was also 
found which suggested that these glands might 
not in fact have been tuberculous, for double 
primary infection is rare. It would thus appear 
that there were only 5 patients who showed 
evidence of primary abdominal tuberculosis. The 
true incidence of this type of infection, however, 
is probably higher than this would suggest when 
it is remembered that not all patients in this 
series underwent laparotomy. 

Out of 57 cases, therefore (see Fig. 1), in 
whom evidence of the site of the primary lesion 
existed, the lesion was located in the lung in 80 
per cent (46 cases), the glands of the neck in 9 
per cent (5 cases), the abdomen in 9 per cent 
(5 cases) and the skin of the lower limb in 2 per 
cent (1 case). The fact that a human tubercle 
bacillus was isolated from the endometrium in 
16 of these patients lends further support to the 
extra-abdominal site of the majority of these 
primary infections for the infecting organism in 
65 per cent of all tuberculous abdominal lesions 
in this country has been shown to belong to the 
bovine strain (Medical Research Council, 1949). 

Approximately one-third of the patients in this 
series had tuberculous peritonitis, and other 
authors have commented on this association; 
Berblinger (1946) found in 77 per cent of his 
patients evidence of previous peritoneal tuber- 
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culosis; Neu (1911) in 68 per cent; Greenberg 
(1921) in 63 per cent and Wetterdal (1925) in 
57 per cent. 

Now Haines (1952) has suggested that healed 
tuberculous peritonitis found in patients with 
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pelvic tuberculosis represents a burnt out 
primary childhood infection with the bovine 
bacillus. This author maintains that subsequent 
genital involvement in these patients may have 
been caused by re-infection with the human type 





Fic. 1 
Situation of the Primary Tuberculous Lesion in 57 Cases of Pelvic Tuberculosis. 
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bacillus taking place during adult life. Although 
“primary-like”’ lesions which are sometimes seen 
in later life are supposed to be caused by re- 
infection of a patient in whom sensitivity to 
tuberculo-protein has waned (Terplan, 1940), 
Haines’s suggestion that this may occur as early 
as adolescence or early maturity appears un- 
likely. Tuberculous peritonitis is ordinarily 
caused by an underlying active primary complex 
in the abdomen, in the same way that a pleural 
effusion will result from an underlying primary 
focus in the lung; it may also be caused by the 
spill of infected material from any other source 
within the abdominal cavity, as for example a 
caseating tuberculous pyosalpinx. In the past 
the co-existence of tuberculous peritonitis and 
pelvic tuberculosis has been regarded as evidence 
that the pelvic infection arises by transperitoneal 
spread from an antecedent focus within the 
abdomen (Krénig, 1890; Albrecht, 1911). On the 
other hand the idea that tuberculous peritonitis 
may itself have arisen by the upward local 
extension of a pre-existing lesion in the pelvis 
originated many years ago in the writings of 
Mayo and Mayo (1912). Haines (1952) stated 
this sequence of events to be not unlikely, and 
Boyd (1947), stating the view of most general 
surgeons, believed this mechanism to account 
for the great majority of cases of female tuber- 
culous peritonitis. 

The latter possibility has gained support from 
the much higher incidence of tuberculous 
peritonitis among females after the age of 
puberty. Osler (1890), in his monograph on 
abdominal tuberculosis, stated that peritonitis 
is more prevalent among females and Mayo 
(1929) reported 195 patients with tuberculous 
peritonitis of whom 153 were females. Notifi- 
cations of this condition in the city of New- 
castle during the past 10 years also show pre- 
ponderance among females over the age of 13, 
by 3 to 1. The weight of this argument is lessened, 
however, when we consider that the attack rate 
for all forms of extra-pulmonary tuberculosis 
after the age of 15 becomes considerably higher 
among females than among males of the same 
age groups (Daniels, 1952). In the Newcastle 
area the preponderance among females of all 
forms of extra-pulmonary tuberculosis is 1-6 to 
| (Newcastle-upon-Tyne, M.O.H., 1950). 


Despite this objection, however, one cannot 
explain the high incidence (30 per cent) of 
patients suffering from tuberculous peritonitis 
in this series in terms other than that of a process 
involving local extension either in one direction 
or the other. The relatively avascular structure 
of the peritoneum makes simultaneous haemato- 
genous dissemination both to peritoneum and 
pelvic organs an unlikely event, and post- 
mortems in cases of miliary tuberculosis seldom 
reveal involvement of the peritoneum in the 
otherwise generalized dissemination. 

Thirty-two patients in the present series had 
tuberculous peritonitis; in 5 of these the typical 
glandular component of an abdominal primary 
lesion was identified at laparotomy. In 16 cases 
there was evidence, either from the history or 
from X-ray examination, of an extra-abdominal 
site of primary infection; a history of pleural 
effusion under the age of 20 or X-ray evidence 
of healed or active lung primary was demon- 
strated in 15 cases, and tuberculous glands of 
the neck in 1 case. We believe that in these latter 
cases, in which it is reasonable to assume the 
absence of primary abdominal tuberculosis, the 
genital tract had been involved by haemato- 
genous spread from these distant extra- 
abdominal foci. Tuberculous peritonitis would 
therefore appear to have been secondary to the 
pelvic lesion in these patients, the peritoneum 
probably having become infected by the spill of 
tuberculous material from the Fallopian tubes. 
The isolation of a human type tubercle bacillus 
from 10 of these cases lends support to this 
explanation. 

Thus the evidence in this series suggests that 
the peritoneum had been involved by upward 
extension from the genital tract in 76 per cent 
(16 cases) of the patients in whom the site of the 
primary focus could be identified. Trans- 
peritoneal spread of the infection from the 
abdomen to the pelvic structures could only 
have occurred in 14 per cent of these cases. Of 
the two forms of extension that take place, the 
upward dissemination of infected material 
would appear to be the commoner process. 
This observation is consistent with the higher 
incidence of tuberculous peritonitis among 
females, and also with the finding by Kahrs 
(1952) who, having demonstrated a preponder- 
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ance of males among those cases in which spread 
to the peritoneum had taken place from an 
abdominal primary focus, showed that the 
female patients in his series, who constituted the 
majority of the remaining cases of tuberculous 
peritonitis, were for the most part suffering from 
genital tract lesions. 


PART Il 


The foregoing observations thus produce 
three very strong pieces of evidence leading to 
the conclusion that genital tuberculosis arises 
as the result of bacillaemia coming from a 
remote focus. In the first place, in 90 per cent 
of cases the known primary focus was extra- 
abdominal and in 80 per cent of cases that focus 
was in the lung. Secondly, we have indicated 
that there is strong evidence to support the view 
that, where tuberculous peritonitis was known 
to exist, it had resulted from upward extension 
of a pre-existing genital tract lesion. In the third 
place, in every case where the tubercle bacillus 
was typed, it was found to belong to the human 
strain, although in 65 per cent of cases of 
abdominal tuberculosis in this country the 
organism is known to be bovine (Medical 
Research Council, 1949). 

Although bacillaemia has not so far been 
demonstrated in any patient suffering from 
genital tuberculosis, its existence in other forms 
of tuberculosis is now well established (Wilson, 
1933; Boquet, 1935). Rich (1951) estimates that 
periods of bacteraemia occur in 90 to 95 per 
cent of all women suffering from chronic pul- 
monary tuberculosis. Debrés, Saenz and Broca 
(1934) and Rudback (1948) have demonstrated 
tuberculous bacilluria in children during the 
active period of a known primary complex. 
Choremis and Pantazis (1952) obtained positive 
bone marrow cultures from 16 out of 65 children, 
most of whom had an active primary complex 
at the time. There is increasing evidence that, 
when a fresh primary complex is present in the 
body, scattered tubercles, ordinarily few in 
number, can under normal conditions be found 
widely distributed among many organs. There is 
reason to believe that some of these lesions may 
remain quiescent for a considerable time al- 
though they contain viable bacilli, and that, 
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during a period of lowered general resistance or 
of increased sensitivity of the individual organ, 
these foci may become active. 

To quote from Rich (1951): “‘During the 
development of the primary lesion, bacilli 
ordinarily find their way into the blood stream 
whether directly from the pulmonary and lymph 
node lesions, or by passing through the sinusoids 
of the nodes and thence, by way of the thoracic 
duct, to the subciavian vein. In the great majority 
of cases the results of the bacillaemia are only 
sparsely scattered minute tubercles, which are 
eventually sterilized, and become hyalinized and 
absorbed. In some cases, however, viable bacilli 
persist in the lesions, and may later become re- 
animated and give rise to progressive disease of 
the organ in which they are situated, even though 
the primary lesions in the lung and regional 
lymph nodes remain completely arrested.” 

Where a hitherto unsuspected tuberculous 
endometritis is disclosed during investigation for 
infertility, it would thus appear possible that the 
lesion may have been present since shortly after 
the date of the primary infection. The time 
relation between the date of primary infection 
and the phase when dissemination takes place 
to the genital tract must now be considered. 

Wallgren (1926) was the first systematically to 
investigate inter-relationships between the differ- 
ent manifestations of tuberculosis in the body, 
and was able to demonstrate a clearly defined 
chronological pattern correlating these various 
morbid states. An impressive series of reports 
has come from the Scandinavian countries, and 
to a lesser extent from Switzerland and France. 
In these, careful observations have been made 
and cases have been followed up over a period 
of many years from the time of development of 
the primary lesion. With few exceptions the later 
manifestations of tuberculosis are reported to 
occur during fairly regular time periods following 
the date of the initial infection. Thus the relation- 
ship between primary tuberculosis and erythema 
nodosum was analyzed by Wallgren (1926, 
1929a); between primary tuberculosis and 
pleural effusion (Wallgren, 1929b); between 
primary tuberculosis and bone and joint in- 
fection (Wallgren, 1948); tuberculous meningitis 
(Wallgren and Nilsen, 1935); pulmonary tuber- 
culosis (Wallgren, 1938); tuberculous peritonitis 
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(Wallgren and Lundblom, 1935); renal tuber- 
culosis (Beskow, 1952), and suprarenal tuber- 
culosis (Ustvedt, 1949). 

Wallgren has shown that any of the primary 
infections may be accompanied by erythema 
nodosum whether such primary be in the skin, 
the naso-pharynx, the conjunctiva, the lung or 
the abdomen. In the majority of cases, however, 
the primary infection gives rise to no character- 
istic symptoms and passes unrecognized. An 
early post-primary phase characterized by a 
tendency to generalization occupies the next 3 
months and during this stage the majority of 
cases of miliary tuberculosis and of tuberculous 
meningitis take place. A later post-primary 
phase extends over a period of a further 4 
months, during which the majority of cases of 
pleural effusion and of ascitic peritonitis take 
place (see Fig. 2). 

In the case of pleural effusion and tuberculous 
meningitis and peritonitis, when there is an 


| underlying primary abdominal complex, these 


time relationships are sufficiently constant and 
closely defined to make it possible from a 
history of one of these manifestations to identify 
in retrospect to within a period of 1 to 12 months 
the time at which the primary lesion occurred. 
In the case of erythema nodosum the onset of 
this condition will coincide even more closely 


169 


(within 1 to 6 weeks) with the time of primary 
infection. 

These concepts have recently received further 
confirmation during the conduct of a survey on 
the epidemiology of childhood tuberculosis, 
which has been in progress in the Department of 
Child Health at Newcastle during the past years 
(Cammock and Miller, 1953). 

In the present series there were 11 cases in 
whom exudative pleurisy or tuberculous periton- 
itis was preceded by overt manifestations of 
active primary tuberculosis, such as erythema 
nodosum, or radiological changes in the lung. 
Investigations of the time relationship between 
the primary and post-primary manifestation 
in these patients confirms that both pleural and 
peritoneal effusion took place in all cases within 
12 months of the primary infection (see Table 
If). 

In this study we have accepted as reliable 
evidence of the date of primary infection radio- 
logical evidence of an active primary lesion in 
lung (6 cases); a history of erythema nodosum 
(10 cases); of tuberculous glands in the neck 
(5 cases); or in the inguinal region (1 case); of 
observed Mantoux conversion (2 cases); and of 
pleural effusion at 20 years of age or less (24 
cases). The details of 37 patients to which this 
evidence refers are summarized in Table III. 
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Fic. 2 
Time-table of Tuberculous Infection. 
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TABLE II 
The Time Relationship Between Primary and Post-primary Manifestation in Eleven Patients with Pleural Effusion or | it 
Tuberculous Peritonitis d 
Case : ' , , ; : yh 
No. Age at Primary Manifestation Age at Post-primary Manifestation 4 
a 
3 Active primary lung tuberculosis (X-ray): aet. Pleural effusion, aet. 19 years 9 months: simultaneously, | 
19 years 11 months. ¥ 
4 Erythema nodosum: aet. 17 years 3 months. Pleural effusion: ae’. 17 years 7 months: 4 months after a 
primary. 
5 Active primary lung tuberculosis (X-ray) and Pleural effusion: aet. 15 years 4 months: 6 weeks after | & 
lymphocytic meningitis, Mantoux conversion primary. 0 
6 weeks later: aet. 15 years 2 months. ir 
22 Erythema nodosum: aet. 12 years 6 months. Pleural effusion: aet. 13 years 6 months after primary. | e 
38 Active primary lung tuberculosis (X-ray): aet. Pleural effusion: aet. 16 years 4 months: simultaneously. | 
16 years 5 months. fi 
60 Active primary lung tuberculosis (X-ray): aet. Pleural effusion: aet. 14 years: simultaneously. h 
14 years. Cl 
66 Active primary lung tuberculosis (X-ray): and Pleural effusion: aet. 17 years 10 months: 11 months /?p 
erythema nodosum: aet. 17 years. after primary. B 
99 Erythema nodosum: aet. 20 years 4 months. Pleural effusion: aet. 20 years 4 months: simultaneously. 
8 Erythema nodosum: aet. 16 years 6 months. Tuberculous peritonitis: aet. 17 years 6 months: 12 t 
months after primary. Ir 
94 Erythema nodosum: aet. 32 years. Tuberculous peritonitis: aet. 32 years 2 months: 2 
months after primary. e 
17 Erythema nodosum: aet. 13 years 6 months Tuberculous peritonitis: aet. 14 years 6 months: 
(approximately). approximately 12 months after primary. P 
é : 
5 
Taswe II 
The Evidence from which the Date of Primary Infection was Identified in 37 Patients with Pelvic Tuberculosis s 
D 
_ Evidence - Evidence | Oo 
- 6 eee _— 0 
99 Erythema nodosum and pleural effusion: aet. 20. 3 Pleural effusion and X-ray evidence of active lung ' 
22 Erythema nodosum and pleural effusion: aet. 13. primary: aet. 19. by 
4 Erythema nodosum and pleural effusion: aet. 17. 5 Pleural effusion, X-ray active lung primary, and 
66 Erythema nodosum, aet. 16: pleural effusion, act. Mantoux conversion: aet. 15. 
17: Mantoux conversion, aet. 16: X-ray active 38 Pleural effusion and X-ray of active lung primary: = 
primary lung complex, aet. 16. aet. 16. r 
8 Erythema nodosum and history of contact: aet. 16. 60 Pleural effusion and X-ray of active lung primary: 
92 Erythema nodosum: aet. 32. aet. 14. P 
45 Erythema nodosum: aet. 14. 11 Pleural effusion and history of contact: aet. 17. : | 
17 Erythema nodosum: aet. 13. 36 Pleural eftusion and history of contact: aet. 17. ns 
27 ~Erythema nodosum: aet. 11. 48 Pleural effusion and history of contact: aet. 13. | be 
95 Erythema nodosum: aet. 15. i Pleural effusion and history of contact: aet. 15. | 
73 X-ray evidence of active lung primary: aet. 14. 74 Pleural effusion and history of contact: aet. 20. 
23 Pleural effusion: aet. 19. 84 Pleural effusion and history of contact: aet. 11. 
59 Pleural effusion: aet. 20. 18 Tuberculous cervical lymphadenitis: aet. 14. 
24 Pleural effusion: aet. 17. 62 Tuberculous cervical lymphadenitis: aet. 9. tt 
55 Pleural effusion: aet. 15. 69 Tuberculous cervical lymphadenitis: aet. 17. la 
32 Pleural effusion: aet. 20. 103 Tuberculous cervical lymphadenitis: aet. 12 fp 
72 ~Pleural effusion: aet. 17. months. Ww 
76 Pleural effusion: aet. 19. 39 Tuberculous cervical lymphadenitis and history of 
87 Pleural eflusion: aet. 12. contact: aet. 22. Pl 
90 Pleural effusion: aet. 19. 2 Tuberculous inguinal lymphadenitis and history of fe 
94 Pleural effusion: aet. 19. contact: aet. 22. Vi 
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THE NATURAL HISTORY OF PELVIC TUBERCULOSIS 


In 19 cases it was considered that there was 
insufficient evidence from which to deduce the 
date of primary infections. In 1 patient, who 
had facial lupus at the age of 13, no evidence of 
a gland component had been recorded at the 
time of the illness. In 8 cases of pleural effusion, 
occurring between the ages of 20 and 30, there 
was no proof that these were not secondary to 
adult phthisis. In 10 cases there was a history of 
tuberculous peritonitis with or without evidence 
of an abdominal primary and it is possible that, 
in these cases, peritonitis resulted from upward 
extension from a pre-existing pelvic focus. In a 
further group of cases there was a clearly defined 
history of limited intimate exposure to tuber- 
culous infection, but there was no history of 
primary or early post-primary manifestation. 
By adopting these strict criteria, it is probable 
that several genuine examples of primary 
infection have been overlooked. 

Among the 37 cases, in which there was 
evidence of the time of primary infection, there 
were only 24 per cent in which the histological 
diagnosis of pelvic tuberculosis was made within 
5 years of the date of the primary (Table I'V). 


TABLE IV 


Showing the Proportion of Patients in whom (i) the 

Diagnosis of Pelvic Tuberculosis was Made and (ii) the 

Onset of Clinical Disturbance Due to this Condition 

Occurred, During Varying Time Periods Following the 
Date of Primary Tuberculous Infection 





0O-1 13 #35 S9 9-15 
year years years years years 


Time Periods after 
Primary Infection 





Proportion of cases 





diagnosed (per cent) 8 a 14 30 29 
Proportion of cases 
in whom the first 
onset of symptoms 
occurred (per cent) .. 30 26 19 14 8 





It was realized however that among these cases 
there were many in whom the infection was 
latent in the pelvis (42 per cent) and may have 
remained hidden for many years before diagnosis 
was achieved. Generally speaking the only com- 
plaint in this type of case was of primary in- 
fertility and this was not regarded as being a 
valid symptom until at least 3 years had elapsed. 
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In certain other cases it was possible to obtain a 
retrospective history of other symptoms such as 
menorrhagia, amenorrhoea, or abdominal pain. 
When the date of the first clinical manifestations 
of the disease, including that of infertility, was 
considered in this way it was found that in 75 
per cent of the patients, in whom the date of the 
primary could be identified, the onset of symp- 
toms had occurred within 5 years of this in- 
fection, in 56 per cent within 3 years and in 
30 per cent within 12 months of the estimated 
date of the primary infection (see Table IV). 
Moreover, when considering these findings it 
should be borne in mind that, because of the 
recognized chronicity of pelvic lesions, it is 
possible that there may have been many cases 
in which tuberculous infection first invaded the 
pelvis even sometime before clinical disturbance 
was manifest. 

Now there is considerable evidence that inter- 
mittent bacillaemia accompanies the period of 
activity of primary tuberculous lesions (vide 
supra). In most cases, because the primary 
lesion is healed within 12 months of its initiation, 
bacillaemia and its attendant risk of dissemina- 
tion ceases after this time (Wallgren, 1948). 
Thus post-primary manifestations would be 
expected to result from dissemination taking 
place within 12 months of the initial infection. 
The time relationships which have been demon- 
strated between the date of primary infection and 
the onset of first clinical disturbance due to 
genital tract infection are thus consistent with 
the conclusion that invasion of the pelvic organs 
occurs soon after the patient received her 
primary infection. 

Although in the majority of cases (56 per cent) 
the onset of clinical disturbance is to be expected 
within 3 years or so of this event, many cases 
remain in whom symptoms are not sufficiently 
marked to lead to the recognition of the disease 
at this early stage. Table IV, which demon- 
strated these time relationships however, in- 
cludes many patients in whom the onset of 
symptoms, and the establishment of the histo- 
logical diagnosis, took place within only 12 
months of the patients having received their 
primary infecting dose of tubercle bacilli. 

Winkler and Wegemer (1940) state that 
tuberculous salpingitis is manifest most often 
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within 5 years of a pleural effusion. Hagen 
(1947) demonstrated that one-third of his cases 
of genital tuberculosis showed their first symp- 
tom within 1 year, and two-thirds within 5 years 
of pleural effusion, and Jedberg (1950), in a 
recent survey of 186 cases of pelvic tuberculosis, 
found that 20 per cent of his patients developed 
their first symptom within the year and two- 
thirds within 5 years of the initial manifestation 
of the disease. It must be noted that Jedberg’s 
cases include many which were rejected from 
this series as not being necessarily primary 
manifestations. 

The findings reported by the above authors 
are in agreement with those in the present series 
which suggest that pelvic invasion probably takes 
place during the early post-primary phase of the 
infection. The onset of symptoms in female 
genital tuberculosis can therefore be expected to 
begin within 3 years of the primary infection in 
the majority of cases and it is suggested that, at 
whatever time in life the diagnosis of pelvic 
tuberculosis is made, the disease has probably 
been present in the genital tract since before the 
time at which healing of the primary lesion 
occurred. 

These conclusions are convincingly illustrated 
in the following case histories: 


Case No. 5 
Age 13. Menarche. 
Age 14); Mass X-ray on 
leaving school: _no lesion seen in chest. 
Age 1444 Conception. 
Age 15 10th week of benign lymphocytic men- 
pregnancy : ingitis (Green’s active prim- 
ary lesion in chest), syn- 
drome. Mantoux negative. 
16th week of Pleural effusion. Mantoux 
pregnancy: positive. 
29th week of Ante-partum haemorrhage, 
pregnancy : premature onset of labour; 


fresh stillbirth; post-mor- 
tem examination; normal 
foetus. 
Mass palpated in right 
Fallopian tube. Biopsy— 
Tbe. cervicitis, Thc. endo- 
metritis. 

Conclusion: Histological diagnosis of pelvic tubercu- 
losis within 6 months of primary infection. 
Case No. 8 
Age 12 Méenarche. 
Age 16 Exposure to pulmonary tuberculosis contact. 

Erythema nodosum. 


9 weeks after 
delivery : 
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Age 17 Tuberculous peritonitis. Mantoux positive. 
Onset of mittelschmerz and irregular menstru- 
ation. 
Sought medical advice complaining of above 
symptoms. Histological diagnosis of Thc. 
endometritis. 

Conclusion: Histological diagnosis of pelvic tubercu- 
losis 5 years after primary infection. Onset of symptoms 
one year after primary infection. 


Age 21 


Case No. 16 

Age 14 =Menarche. 

Age 19 Marriage. Intimate exposure to tuberculous 
infection. 

Age 24 _— Right pleural effusion. Onset of bloodstained 


vaginal discharge and heavy irregular episodes 
of uterine bleeding. 
Histological diagnosis of Thc. endometritis and 
Tbe. cervicitis. Chest X-ray: healed primary 
complex, right lung. 

Conclusion: Histological diagnosis of pelvic tubercu- 
losis within 12 months of probable primary lung infection. 


Age 25 


Case No. 66 

Age 14 + Menarche. 

Age 16 Erythema nodosum. Active primary lesion in 
chest. 

Age 17 4th month following erythema nodosum: 


Mantoux test negative. 


Age 17  Mantoux test positive. 

Age 17 Left pleural effusion. Onset. of irregular 
episodes of bleeding. 

Age 17 Unilateral tubovarian mass. Histological 


diagnosis of Thc. endometritis. 


Conclusion: Histological diagnosis of pelvic tubercu- 
losis one year after primary infection. 


Case No. 3 
Age 16  Menarche. 
Age 19 _Left pleural effusion: active primary lesion in 


chest. Marriage during same year. 
The. peritonitis. 
Routine infertility investigations. Histological 
diagnosis of Thc. endometritis. 

Conclusion: Diagnosis of pelvic tuberculosis within 2 
years of primary infection. 


Age 20 
Age 21 


A further interesting observation emerges 
from the study of the ages at which primary 
tuberculous infection took place in the 37 
patients in this series. 

Table V shows that in the majority of cases 
primary tuberculous infection had occurred late 
in life, coinciding in most patients with the 
period of adolescence or early maturity. 

When the time interval elapsing between the 
patient’s age at the menarche and her age at 
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THE NATURAL HISTORY OF PELVIC TUBERCULOSIS 


TABLE V 


Age at the Time of Primary Tuberculous Infection in 37 
Cases of Pelvic Tuberculosis 








oe od 0-4 5-9 10-14 15-19 20-24 = 
Infection years years years years years over 
Number of 
— . ¢ ¥ = eo a ss 





the time of primary tuberculous infection was 
estimated in each of these 37 cases, it was found 
that in 46 per cent the primary lesion was 
established within 2 years of the menarche, and 
in 70 per cent within 4 years of this event (see 
Table VI). 


Taste VI 


Showing the Association Between the Age of Individual 
Patients at the Time of Their Primary Infection and Their 
Age at the Menarche 





Number 





Length of Time Interval Between of Per- 

Menarche and Primary Infection C centage 
Primary infection occurring during 

same year as menarche was i 3 8-1 
Primary infection within 2 years of 

the menarche as iia — 46 
Primary infection within 4 years of 

the menarche - Re: ——_— 70 
Primary infection within 6 years of 

the menarche “a aa —— 85 
Primary infection occurring within 

longer than 6 years after the time 

of the menarche ; 37 100 





The report on the Prophit survey (Daniels 
et al., 1948) showed that 63 per cent of the 
young adult group in this country (1935 to 
1944), aged 15 to 16, had already received their 
primary infection; the recent survey by the 
Medical Research Council (1952) showed that 
55 per cent of girls in the urban areas in the 
North of England including Tyneside had 
undergone Mantoux conversion by the age of 
15. 

The remarkable fact has therefore been 
demonstrated that in the patients in this series 
who were suffering from genital tract tuber- 
culosis, the age distribution of tuberculous 
primary infection is directly contrary to the 
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normally expected age distribution for this event 
among people living in the Newcastle-upon- 
Tyne area. 

If the majority of individuals living in New- 
castle receive their primary tuberculous infection 
during childhood, and if, as we have shown in 
this study, genital tuberculosis is an early post- 
primary manifestation of the general invasion of 
the body by the tubercle bacillus in which the 
majority of patients may be expected to manifest 
their first symptom within 3 years of this event, 
then it is to be expected that pelvic tuberculosis 
would be diagnosed among children in this area. 

A search made of the clinical records of the 
gynaecological department at the Newcastle 
General Hospital, and of the records of the 
department of child health at the Royal Victoria 
Infirmary during the previous decade, 1942- 
1951, failed to discover a single female patient 
under the age of 12 years having been admitted 
to either unit with a diagnosis of genital tract 
tuberculosis. 

This search was extended to the post-mortem 
records of all female children dying under the 
age of 12 years during this 10-year period. Five 
hundred and sixty-two autopsy reports were 
examined in this way, many on children who 
had died from tuberculous meningitis, a bacill- 
aemic form of tuberculosis. Only one case was 
found, a child dying from miliary tuberculosis, 
in whom a tuberculous lesion was identified in 
the genital organs; this child, however, who died 
at 10 years of age, may be said already to have 
been approaching the adolescent period of life. 

An examination of the literature by Kelly in 
1901 showed only 20 cases of genital tuber- 
culosis to have been reported in children up to 
that date. 

Thus it appears that, when primary tuber- 
culous infection occurs during childhood, there 
is little or no risk of subsequent dissemination 
to the genital tract taking place. When primary 
infection and post-primary tuberculous bacill- 
aemia coincide with the period of adolescence 
or early maturity, however, there would appear 
to exist at this time a special vulnerability of the 
female genital tract to invasion by the tubercle 
bacillus, 

If confirmation of these findings is forth- 
coming from other centres, there would appear 
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to be grounds for suggesting that those girls who 
are Mantoux negative by the time they reach the 
age of 11 should be rendered positive by B.C.G. 
inoculation. Tuberculous meningitis, which is a 
particular risk accompanying primary infection 
in early childhood, has been reduced or almost 
eliminated in Scandinavia by the adoption of 
B.C.G. inoculation; genital tuberculosis, which 
results in sterility, appears to be the particular 
risk of primary infection in adolescence, and 
this might also be reduced or eliminated by 
taking similar steps. 


SUMMARY 


(1) The mode of invasion of the genital tract 
in 107 women suffering from pelvic tuberculosis 
has been investigated. 

(2) A high proportion of patients (73 per cent) 
showed evidence of other forms of tuberculosis; 
pleural effusion and tuberculous peritonitis each 
occurring in approximately one-third of the 
cases. In only 8 patients were these co-existing 
lesions still in an active state. 

(3) The primary site of tuberculous infection 
was located in 57 patients; this was found to 
have been in the lung in 46; in the glands of the 
neck in 5; in the abdomen in 5; and on the skin 
in 1 case. This suggests that invasion of the 
pelvis had taken place by the haematogenous 
route in at least 52 (90 per cent) of these patients. 

(4) Evidence of the site of the primary was 
available in 20 patients who had had tuber- 
culous peritonitis. In only | out of every 4 of 
these cases was the site of this primary within 
the abdomen. It would therefore appear prob- 
able that peritonitis had arisen in at least 75 per 
cent of these patients as the result of spread of 
infected material from a pre-existing tuberculous 
focus in the pelvis. 

(5) The infecting organism was found to be- 
long to the human strain tubercle bacillus in all 
cases in which culture was successful. 

(6) The date of the primary infection was 
identified in 37 patients. A relationship has been 
shown to exist between the time at which the 
patient receives her first infection, and the time 
at which the infection proceeds to invade the 
genital tract from this primary source. In many 
cases it is only a matter of a few months before 
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the invasion occurs; in more than half of the 
patients (56 per cent) there was evidence that 
pelvic infection had taken place within 3 years 
of the primary. From this evidence it is believed 
that dissemination to the pelvis probably takes 
place during the period of activity of primary 
tuberculous lesions. 

(7) Genital tuberculosis is shown to be a parti- 
cular risk accompanying primary tuberculous 
infection during adolescence. It has been 
suggested that this should provide additional 
grounds for urging that girls be rendered 
tuberculin positive by B.C.G. inoculation before 
reaching this age. 


I wish to acknowledge the close collaboration 
given to me in the conduct of these investigations 
and in the preparation of this paper by Mr. 
Linton M. Snaith, M.D., M.S., F.R.CS., 
F.R.C.O.G., who put at my disposal the clinical 
material which has been used in these studies. 
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RADIUM MENOPAUSE OR HYSTERECTOMY 
Part I—The Effects of the Radiation Menopause—A Controlled Study 


BY 


A. C. TURNBULL, M.B., M.R.C.O.G. 
Registrar 
Gynaecological Unit, Aberdeen Royal Infirmary 


For many years much adverse criticism has been 
directed at the practice of inducing the meno- 
pause by radium or X-rays to cure functional 
uterine haemorrhage. It is said that the 
symptoms which result, such as flushing and 
sweating, are much worse than those which 
would occur naturally (McLaren, 1941). In many 
cases the treatment is said to be followed by a 
sudden loss of sexual desire, and changes are 
produced in the genital tract which are held to 
cause dyspareunia (McLaren, 1950). Further- 
more, it has been suggested by Corscaden, 
Fertig and Gusberg (1946), and by Speert and 
Peightal (1949) in particular, that the liability 
to malignant disease in the body of the uterus is 
increased. 

Where conservative treatment is unsuccessful, 
the alternative to radiation is hysterectomy, 
which despite a higher operative mortality has 
become increasingly popular because it appears 
to avoid the disadvantages attributed to induc- 
tion of the menopause. Cancer cannot develop 
later, either in the body of the uterus or in the 
cervix if, as is usual nowadays, total hyster- 
ectomy is performed. Furthermore, if some 
ovarian tissue is conserved, a natural menopause 
will be experienced in due course with, it is 
argued, relatively mild symptoms. 

Nevertheless, induction of the menopause by 
radiation has often been preferred to hyster- 
ectomy in the Gynaecological Department of 
Aberdeen Royal Infirmary in women over 40 
years of age, because it is safer than hyster- 
ectomy, especially in “‘poor-risk”’ cases, and has 
been found simple and effective. 

It was felt that the value of this policy should 
be carefully assessed. This paper deals with one 
aspect of this enquiry, namely the question of 


how the symptoms which develop after the 
radiation menopause compare with those after 
the natura! menopause. 

The incidence of symptoms following the 
menopause has been assessed by many workers, 


sweating as an index of the amount of distur- 
bance. Published reports of symptoms after the 
natural menopause show great variation in 
incidence: Barrett (1938), 20 per cent; the 
Council of the Medical Women’s Federation 
(1933), 62-5 per cent; Werner (1938), 91-6 per 
cent. Similar variations are seen in the incidence 
of symptoms in cases where the menopause is 
induced by radiation: Hunter (1939), 10 per 


cent; Malpas (1937), 23 per cent; Schmitze and | 


Towne (1947), 48 per cent. 

These reports deal with either the natural or 
the artificial menopause but none of them 
attempt to compare or contrast the symptoms in 
the two types. Such a study should, if possible, 
be done by one person and the groups should be 
comparable in every respect except in the way 
the menopause occurred. McLaren (1941) has 
carried out such a study and found that 17 per 
cent of women having a natural menopause and 


44 per cent having an induced menopause had | 


moderate or severe flushing. A scrutiny of his 
paper shows, however, that great differences 
existed in the time that elapsed between the 
time of the occurrence of the menopause and the 
interview. The average age at interview of the 
treated cases was 45 and of the controls 63. In 
the treated cases the interval between treatment 
and interview is stated to be not less than | year 
and, although exact times are not given, it is 
clear that in most the interval was short. In the 
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averaged about 18 years and in some cases much 
longer, for the oldest patient was 88 years of 
age and several were over 70. In a second paper 
McLaren (1950) reports a very similar incidence 
of severe flushing (49 per cent) in a series of 118 
cases after an average interval of 2 years from 
the time of treatment, but there were no controls. 
It is obvious that the control group in the first 
paper cannot be regarded as satisfactory since it 
is most unlikely that women of 65 or 70 recall 
with any degree of reliability the severity of their 
menopausal symptoms. 

McLaren (1950) also reported that, after the 
radium menopause, 52 per cent of cases in whom 
desire was previously normal noticed that the 
sexual urge was reduced or lost, while 10 per 
cent of his cases had developed dyspareunia. 
As control cases were not examined in this 
investigation, he was unable to say how these 
figures compared with what happened naturally. 

In this investigation, the findings in a group 
of women who had the menopause induced by 
radiation have been compared with those in 
another group who experienced a natural 
menopause. The incidence and severity of 
flushing, sweating, emotional instability, altera- 
tion in sexual desire, dyspareunia and vaginal 
discharge have been studied. 


MATERIAL 


In all, 157 cases were studied, 101 who had the 
menopause induced (97 by radium and 4 by 
X-rays) and 56 who had experienced a natural 
menopause. The treated cases represent a con- 
secutive series of women admitted to the 
Aberdeen Royal Infirmary and subsequently 
traced successfully. The radium dosage was 
2,400 mg.—hours. With X-rays a total of 600 r. 
was given in 3 treatments. The controls were 
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obtained in two ways: (a) 28 women in whom 
curettage alone had been performed in the 
Gynaecological Department for irregular bleed- 
ing near the menopause and in whom the meno- 
pause had come on some time later without 
further treatment being necessary; and (b) 28 
volunteers from local women’s organizations. 
In none of the control cases was the interval 
between the menopause and the investigation 
more than 10 years, and in most it was a great 
deal less. 

The use of the volunteer in any research of 
this kind raises the formidable problem of 
selection, but no other method of obtaining a 
sufficient number of suitable control cases could 
be devised. There is, however, no reason to 
believe that this invalidates the findings. An 
attempt to find control cases in surgical wards 
as MacLaren did was most unsatisfactory, since 
most of the women available were too old, as in 
McLaren’s series. 


Interval from Menopause to Interview 

In Table I it is seen that all the treated cases 
and 84 per cent of the controls were investigated 
within 6 years of the menopause. While 16 per 
cent of the controls were seen 7 to 10 years after 
the menopause, the average interval in the two 
groups is almost identical. 


Age at Menopause 

Table II shows that 40 per cent of the treated 
cases and 20 per cent of the controls have had 
the menopause before 45 years. In the only 
control case where the menopause occurred 
before the age of 40 years menstruation ceased 
after an abortion at 36 years of age, and typical 
menopausal symptoms developed soon after- 
wards. 


TABLE I 


Distribution of Interval between Menopause and Interview 
(Percentages in brackets) 





Interval (Years) 





Total 








1-2 3-4 5-6 7-8 9-10 Average 
Radiation cases 101 27 (26-7) 49 (48-5) 25 (24-8) 3-6 years 
Control cases oe 56 22 (39-3) 15 (26-4) 10 (17-8) 6 (10-7) 3 (5-4) 3-8 years 





12 
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Parity 

The distribution of parities in the two groups 
is very similar. Fourteen (13-9 per cent) of the 
treated cases and 6 (10-7 per cent) of the con- 
trols were nulliparae. In the treated group, 29 
(28-7 per cent) had | or 2 children, and 55 (54-5 
per cent) had 3 or more. The comparable figures 
in the control group were 14 (25 per cent) and 
34 (60-7 per cent) respectively. In 5 cases, 3 
treated and 2 controls, details of parity were 
incomplete. 


Marital Status 


The marital status of patients at the time of 
investigation was also similar in each group. Of 
the treated cases 79 (78-3 per cent) were 
married, 9 (8-9 per cent) single, 10 (9-9 per cent) 
widowed, and 3 (2-9 per cent) separated from 
their husbands. Of the control cases, 48 (85-8 
per cent) were married, 4 (7-1 per cent) single, 
3 (5-3 per cent) widowed, and 1 (1-8 per cent) 
divorced. 


METHOD 


Each patient was interviewed personally in a 
session lasting for 14 to 2 hours. While a set 
plan could not be rigidly adhered to, as patience 
and tact had to be exercised, every attempt was 
made to cover the same ground thoroughly and 
systematically in each case. Special charts were 
used, and the severity of each symptom was 
graded on a pre-determined scale. Leading 
questions were avoided as far as possible, but, 
when they had to be used, every effort was made 
to frame them in such a way as to avoid in- 
fluencing the answers. The technique of inter- 
viewing patients used was obviously of great 
importance, and advice was sought from 
Professor Millar of the Department of Mental 
Health and his staff. They were kind enough to 
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obsérve by the “one-way” screen the inter- 
viewing of 9 patients and then personally 
conducted the interviews with 3 patients, 
Observation of their technique and the adoption 
of suggestions they made proved invaluable. 

In all the treated cases, and in the majority of 
controls, general physical and pelvic examina- 
tion was carried out. 


FINDINGS 
The most disturbing symptoms, flushing, 
sweating and emotional disturbances, cannot 
be measured objectively or precisely. Organic 
changes, such as stenosis of the vagina or 





thinning of its epithelium, can be observed and | 


measured with some accuracy, but usually pass 
unnoticed by the patient unless they give rise to 
symptoms such as dyspareunia, pruritus, or 
vaginal discharge, which must, to a considerable 
extent, be assessed subjectively. In this investi- 
gation much more emphasis has been placed on 
assessing the symptomatic effects of the meno- 
pause than on measuring organic changes. 


Flushing and Sweating 

The severity of flushing both before and after 
the menopause was assessed and in the case of 
the latter graded not only at the time of the inter- 
view but also when it was at its worst. Flushing 
was assessed as absent, mild, moderate or severe, 
and the criteria used were the same as those 
employed by McLaren to allow of an accurate 
comparison with his findings. 

Table III shows that nearly half of the treated 
and the control cases had flushings before the 
cessation of menstruation, the more severe 
forms being slightly more common in the cases 
subsequently treated, 23-7 compared to 17-7 
per cent. 

Table IV shows that after the menopause 


TABLE II 


Distribution of Age at Menopause 
(Percentages in brackets) 











Total Under 40 40.44 45-49 50-54 55+ 
Radiation cases 101 5 (4-9) 37 (36-8) 41 (40-6) 16 (15-8) 2 (1-9) 
Control cases ee 56 1 (1-8) 11 (19-6) 32 (57-1) 10 (17-9) 2 (3-6) 
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Tasie III 


Distribution of Pre-menopausal Flushing 
(Percentages in brackets) 
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Severity of Flushing 


























Total None Not Graded 
Mild Moderate Severe 
Radiation cases 101 57 (56-5) 20 (19-8) 22 (21-8) 2 (1-9) — 
Control cases a 56 31 (55-6) 14 (25) 9 (16) 1 (1-7) 1 (1-7) 
TABLE IV 
Distribution of Post-menopausal Flushing 
Severity at Worst Severity at Interview 
Total 
: Mod- Not ; Mod- Not 
None Mild panna Severe Graded None Mild pareve Severe Graded 
Radiation cases 101 14 40 32 15 — 45 34 18 1 3 
Per cent 13-9 39-6 31:7 14:8 44:6 33:7 17:9 0-9 2:9 
Control cases .. ae 19 13 17 6 1 30 12 10 2 2 
Per cent 33-9 23-2 30-4 10:7 1:8 53-6 21°6 17°8 3-5 3-5 





there was an increase in the incidence of flushing 
in both groups. When symptoms were worst, 
87 (86 per cent) of the treated cases and 36 (64 
per cent) of the controls were affected, although 
the numbers had fallen to 53 (52-5 per cent) and 
24 (42-9 per cent) respectively when the patients 
were interviewed. A higher incidence of mild 
flushing in the treated cases largely accounts for 
the overall difference in the incidence for 
moderate or severe flushing developed in 47 
(46-5 per cent) of treated cases and in 23 (41 per 
cent) of the controls. The incidence in treated 
cases is much the same as that found by 
McLaren, who reported that 43-6 per cent of 
his patients experienced moderate or severe 
flushing after the radium menopause; and by 
Schmitze and Towne (1947) who stated that 48 
per cent of cases developed ‘‘serious menopausal 
manifestations” after radiation. The close 
approximation of the findings suggests, in fact, 
that similar methods of interviewing patients 
and of grading symptoms must have been 
adopted in each of these investigations, and that 
the amount of upset can be assessed fairly 
accurately. 

The great similarity of the incidence of severe 


flushings in treated cases in this paper with those 
in McLaren’s series suggests that the doubts 
raised earlier about the suitability of the control 
cases in McLaren’s series is justifiable. Table 
IV shows that in this series even by the time of 
the interview the number of patients who com- 
plained of severe flushing was less than half 
what it had been when the symptoms were at 
their worst. It seems clear that the severity of 
flushing after the induced or natural menopause 
is about the same. 


Predisposition to Flushing 

An attempt was made to find out whether any 
factors were related to the severity of the 
flushing. The following were investigated: 

(a) Age at Menopause. One case was excluded 
from the control group because of incomplete 
information about pre-menopausal flushing. 
Because of the small total number of cases they 
were grouped into three categories, 44 years or 
less, 45 to 49, and 50 years or more. Cases with 
mild or no flushing and those with severe or 
moderate flushing were grouped together. The 
severity of post-menopausal flushing was 
assessed when the symptom was at its worst. 
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TABLE V 


The Relationship between Age at Menopause and the Severity of Flushing Before and After the Menopause 
(Percentages in brackets) 





Severity of Flushing 





After the Menopause 

















Pll ane te ae (At Worst) Total 
Absent or Moderate or Absent or Moderate or 
Mild Severe Mild Severe 
Radiation 44 years or less .. 35 (83) 7 (17) 21 (50) 21 (50) 42 
Cases 45-49 28 (67) 13 (33) 22 (53) 19 (47) 4l 
50 and over 14 (80) 4 (20) 11 (60) 7 (40) 18 
Total .. 77 24 54 47 101 
Control 44 years orless .. 10 (83) 2 (17) 6 (50) 6 (50) 12 
Cases 45-49 25 (81) 6 (19) 18 (58) 13 (42) 31 
50 and over 10 (83) 2 (17) 8 (67) 4 (33) 12 
Total .. 45 10 32 23 55 





Table V shows that in both the treated and the 
control cases a little less than 20 per cent of 
patients had moderate or severe flushing before 
the menopause, except in the case of women 
between the ages of 45 and 49 who subsequently 
had the menopause induced when 33 per cent 
had moderate or severe flushing. (This difference, 
however, may be due to chance.) 

After the menopause the incidence of moder- 
ate and severe flushings increased in both treated 
and control cases. The increase was greatest in 
age group 44 years or less where it rose from 17 
to 50 per cent, and least in the age group 50 years 
or more, but again the differences may not be 
statistically significant. 

Only 6 cases (5 treated and 1 control) were 
under 40 years of age at the time of the meno- 
pause and they have been included in the age 
group 44 years or less. Since, however, most 
gynaecologists think that severe symptoms 
usually follow induction of the menopause at 
this age, it was thought advisable to give details 
of these patients. Of the 5 treated cases, 2 had 
mild or no flushing, and 3 had moderate or 
severe flushing before the menopause. 

After the menopause flushing was mild or 
absent in 1 and moderate or severe in 4 cases. 
The control case had moderate flushing before 
the menopause and mild after it. 


From the figures it appears that the incidence 
of moderate or severe flushing decreases with the 
increase in age of the woman at the time of the 
menopause, and that there is no difference 
between the natural and the induced menopause 
in this respect. 

(b) Parity. Three cases were excluded from 
each group because of incomplete information 
about parity or pre-menopausal flushing. 

Since women with 2, 1 or 0 children were 
found to experience flushing of much the same 
severity both before and after the menopause 
they were grouped together and the findings 
compared with those in women with 3 or more 
children. As the numbers were relatively small, 
the cases with mild or no flushing and those with 
moderate or severe flushing were grouped 
together. 

The findings are shown in Table VI. In both 
the treated cases and the controls, the incidence 
of more severe flushing before the menopause 


was twice as high in the women of higher parity | 


as it was in those with small families or no 


children. After the menopause, the incidence of , 


flushing rose in both parity groups, but to a much 
greater extent relatively in the women of lower 
parity, for they developed a higher incidence of 
severe flushing than did the women with large 
families. 








| 


QO | 





tal 


uch 
wer 
e of 
irge 








RADIUM MENOPAUSE OR HYSTERECTOMY 


It seems clear that, while women of low parity 
do not often have severe flushing before the 
menopause, about 50 per cent of them have 
afterwards so that in this group as a whole the 
disturbance caused by the menopause is greater 
than it is in women of higher parity, of whom 
many already have fairly severe flushing before 
the periods cease. There is no obvious explana- 
tion for these differences. 

(c) Pre-menopausal Flushing. The severity of 
flushing before and after the menopause was 
compared and the findings are shown in Table 
VII. One of the control cases was excluded 
because the severity of flushing before the 
menopause had not been assessed. 

Of the 77 treated cases and the 45 controls 
who had mild flushing before the menopause, 
30 (39 per cent) and 15 (33 per cent) respectively 
developed more severe flushing afterwards. 
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By contrast, of the 24 treated cases and the 
10 control cases who had moderate or severe 
flushing before radiation, 17 (71 per cent) and 
8 (80 per cent) respectively continued to have 
more severe symptoms afterwards. 

Nevertheless, some of the women who have 
bad pre-menopausal flushing improved once 
menstruation, either naturally or because of 
radiation, had ceased. Of the 34 women in the 
treated and control groups who had moderate 
or severe flushing before the menopause, 9 (26 
per cent) experienced less severe flushing after it, 
even when the symptoms were at their worst. 

(d) Hormone Imbalance. It was felt that 
patients with hormone imbalance, as suggested 
by the presence of cystic glandular hyperplasia 
of the endometrium, might experience flushing 
of different severity from those in whom the 
endometrium appeared to be normal. No signifi- 


TABLE VI 
Relationship between Parity and Severity of Pre-menopausal Flushing and of Post-menopausal Flushing at 
Its Worst 
(Percentages in brackets) 





Before Menopause After Menopause 

















(At Worst) 
Total Severity of Flushing 
Parity Parity 
3+ 0-2 3+ 

Radiation Cases 98 Absent or Mild 37 (86) 39 (71) 21 (49) 31 (56) 

Moderate or Severe .. 6 (14) 16 (29) 22 (51) 24 (44) 
Total 43 (100) 55 (100) 43 (100) 55 (100) 

Control Cases 53 Absent or Mild 18 (90) 26 (78) 11 (55) 19 (67) 

Moderate or Severe .. 2 (10) 7 (22) 9 (45) 14 (33) 
Total 20 (100) 33 (100) 20 (100) 33 (100) 





Tasie VII 


The Relationship between the Severity of Flushing Before and After the Menopause 
(Percentages in brackets) 





Severity before the Menopause 


Severity after the Menopause (At Worst) 











Mild or Absent Moderate or Severe 
Absent or Mild Radiation Cases 77 47 (61) 30 (39) 
Control Cases 45 30 (67) 15 (33) 
Moderate or Severe Radiation Cases 24 7 (29) 17 (71) 
Control Cases 10 2 (20) 8 (80) 
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cant difference between the two groups was 
found. 


From all these findings, it seems clear that the 
severity of flushing after the menopause is much 
the same whether this is induced or comes on 
naturally; and depends much more on the 
severity of the flushing before the menopause 
and on the age and parity of the patient. 


Emotional State 


Since the climacteric has a considerable 
emotional impact on most women, an attempt 
was made to find out how induction of the 
menopause affected the patients’ emotional state 
and how this compared with what happened 
naturally. 

Very simple methods were used. The emotion- 
al state before the menopause was first assessed. 
If the patient had always been calm and placid 
and gave no history of an emotional disturbance 
at any time, she was classed as “‘stable’’. If she 
had been irritable, depressed, easily upset or had 
a tendency to break into tears, she was classed 
as “‘unstable’’. Her emotional stability after the 
menopause was then assessed as being the same, 
better, or worse than before (a) at its lowest ebb, 
and (5) at the time of interview. 

Three of the treated cases and 2 of the controls 
were excluded, because of doubt about the 
grading ot ihe pre-menopausal emotional states. 

The findings are shown in Table VIII. There 
was a higher incidence of emotional ‘‘instability”’ 
before the menopause in the women who 
required radiation, of whom 80-7 per cent were 
“unstable”, than there was in the control cases, 
where the incidence was 63 per cent. 
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Of the 19 “‘stable’”’ cases who had the meno- 
pause induced, only 2 became emotionally 
upset even at the worst, and by the time they 
were interviewed, both had recovered their 
mental poise. On the other hand, of the 20 
“stable” cases who had a natural menopause, 
10 were at some time emotionally disturbed and 
even at the interview 5 remained more easily 
upset than they had been before the periods 
stopped. 

Of the 79 ‘‘unstable”’ cases who had radiation, 
even at the worst only 12 became more unstable, 
53 noticed no change, and 14 felt better. By the 
time they were interviewed, only 4 were less 
stable than before, 37 were the same, and 38 
were better. By contrast, of the 34 “‘unstable” 
controls, 14 were in even lower spirits after the 
menopause at the worst, 16 felt no difference, 
and only 4 were brighter. Even at the interview, 
7 were still less stable than they had been before 
the menopause, 11 felt the same, and 16 were in 
better spirits. 

It may be that where the climacteric is uncom- 
plicated by functional haemorrhage the meno- 
pause is regarded with misgivings as heralding 
the end of reproductive life, but to the woman 
who is suffering from severe or prolonged 
menorrhagia, effective induction of the meno- 
pause is a welcome relief. 


Sexual Feelings 

As in the study of emotional factors, only 
simple methods of classification were used. The 
sex urge before and after the menopause was 
graded as strong, moderate, and slight or absent. 
An attempt was also made to find out whether 


TasLe VIII 


Emotional State Before and After the Menopause 
(Percentages in brackets) 





After the Menopause 

















Emotional State Before the Menopause At Worst At Interview 
Same Better Worse Same Better Worse 
Stable Radiation Cases 19 (19-3) 17 — 2 19 — _ 
Control Cases 20 (37) 10 _ 10 15 — 5 
Unstable Radiation Cases 79 (80-7) 53 14 12 37 38 4 
Control Cases 34 (63) 16 4 14 11 16 7 
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there had been any increase or decrease in 
desire either before or after the menopause. 
Twenty-two of the treated cases and 8 of the 
controls were either unmarried, widowed, 
divorced or separated from their husbands, 
and were therefore excluded. In 7 of the treated 
cases and 3 of the controls, the information 
obtained was thought to be unreliable. The 
findings in the remainder are shown in Tables 
IX and X. 

Table IX shows that although approximately 
70 per cent of the women had a moderate or 
strong urge before the menopause, only 30 
per cent had the same desire after it. This 
reduction in the sex urge was not related to the 
type of menopause, for the findings in the cases 
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who had radiation were almost identical with 
those in the controls. 

Table X shows that, even before the meno- 
pause, 62 per cent of the women in both the 
treated and control groups had experienced 
some loss of desire. Of these, there was a further 
reduction in 51 per cent after radiation, and in 
71 per cent after the natural menopause. 

Of the patients who had retained their normal 
urge up to the menopause, 52 per cent noted a 
decrease after radiation. This incidence is 
precisely the same as that reported by McLaren 
(1950). In the equivalent control cases, however, 
there was some loss of desire in 47 per cent. 

It has been shown that 60 per cent of all cases 
reported some loss of desire before the meno- 


TABLE IX 


Intensity of Sex Urge Before and After the Menopause 
(Percentages in brackets) 





Before the Menopause 


After the Menopause 





Total 
































Absent to Absent to 
Slight Moderate Strong Slight Moderate Strong 
Radiation Cases .. 72 22 36 14 51 18 3 
(30-6) (50) (19-4) (70-8) (25) (4-2) 
Control Cases ae 13 22 10 33 10 2 
(28-9) (48-9) (22-2) (73-3) (22-2) (4-5) 
TABLE X 
Alteration in Sex Urge Before and After the Menopause 
(Percentages in brackets) 
Total Before Menopause After Menopause 
Further Reduced 23 (51) 
Reduced 45 (62) Unaltered 21 (47) 
Increased 1 ( 2) 
Radiation Cases 72 Reduced 14 (52) 
Unaltered 27 (38) Unaltered 13 (48) 
Increased — 
Reduced 28 (62) Further Reduced 20 (71-4) 
Unaltered .. 8 (28-6) 
4 Reduced 8 (47-1) 
Control Cases 45 Unaltered 17 (38) Unaltered 6 (35-3) 
Increased 3 (17-6) 
Increased _ 
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pause. Further changes appeared to bear little 
relation to the type of menopause, either 
artificial or natural. In approximately 50 per 
cent of cases in both groups, there was loss of 
desire after the menopause whether or not it 
had been affected previously. Three of 17 
patients who had noted no falling off in the sex 
urge before the menopause reported an increase 
in desire after the natural menopause. 


Dyspareunia 

McLaren (1950) has published evidence 
suggesting that the incidence of dyspareunia 
after the radium menopause is greater than 
would occur naturally, because of undue closure 
of the fornices and vaginal stenosis. He reported 
an incidence of 10 per cent in his cases. 

In this investigation, the cases studied were 
the same as those in Tables IX and X, except 
that another case was excluded from the treated 
group because information about dyspareunia 
was not obtained. 
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In Table XI it is seen that 15 (21 per cent) of 
the radiated patients and 6 (14 per cent) of the 
controls had pain during coitus after the meno- 
pause. Since 14 (20 per cent) of the radiated 
cases and 5 (11 per cent) of the controls had 
similar pain before the menopause, it is doubtful 
whether structural changes 
resulting from the menopause, 
induced, are of much importance. 


Vaginal Discharge 

Many believe that induction of the menopause 
by radium often causes a vaginal discharge. In 
this study, patients who suffered from a dis- 
charge before the menopause were asked 
whether it was cured, improved, unchanged or 
worse after the menopause; patients who had 
no pre-menopausal discharge were asked if they 
had remained free from discharge or had 
developed it. 

Table XII shows that half the patients in both 
treated and control groups had vaginal discharge 


TasLe XI 
Incidence of Dyspareunia Before and After the Menopause 





Before Menopause After Menopause 


























Total Dyspareunia 
No. Per cent No. Per cent 

Radiation Cases .. 71 Present .. 14 20 15 21 

Absent 57 80 56 79 

Control Cases an 45 Present .. 5 11 6 14 

Absent 40 89 39 86 

Taste XII 
Incidence of Vaginal Discharge Before and After the Menopause 
(Percentages in brackets) 
After the Menopause 
Vaginal 
: Before Menopause 
Discharge Only after 
Same Improved Cured Worse Menopause 
Present Radiation Cases 56 2 18 35 1 _ 
(55-5) (3-6) (32-1) (62-5) (1-8) 
Control Cases 28 6 2 18 2 — 
(50-0) (21-4) (7-i) (64-3) (7-1) 

Absent Radiation Cases 45 38 7 
(44-5) (84-4) (15-6) 

Control Cases 28 27 1 
(50-0) (96-4) (3-6) 
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before the menopause. Of these, over 60 per 
cent were completely cured after both the 
natural or induced menopause. After radiation, 
a further 32 per cent noted improvement, but 
this occurred in only 7 per cent of the control 
cases. Only 6 per cent of the treated cases 
reported the discharge as unaltered or worse 
after the menopause, as compared with 30 per 
cent of the controls. 

A different trend is seen in the cases where 
there was no pre-menopausal leucorrhoea. Of 
the 45 women who had the menopause induced, 
7 (15-6 per cent) developed discharge, compared 
with only 1 (3-6 per cent) of the 28 control 
cases. In 3 of the radiation cases there was a 
moderate vaginitis. One was due to Trichomonas 
vaginalis and was effectively treated by arsenical 
pessaries. In the other 2, the vaginitis was 
thought to be predisposed to by lack of 
oestrogens, and oestrogen therapy rapidly 
cleared up the discharge. 

In 3 of the remaining 4 cases, the discharge 
was very slight and its presence was elicited 
only by specific questioning. Examination 
showed a very mild vaginitis in one case, but 
no abnormality of the vaginal mucosa or cervix 
was found in either of the others. None of these 
women desired treatment, for the discharge was 
apparently very slight and did not cause dis- 
comfort. In the fourth case a ‘“‘moderately 
profuse discharge’’ was reported, but the patient 
refused to be examined and thought that treat- 
ment was unnecessary. 

In the control case, a profuse, white, irritating 
discharge had developed and treatment with 
penicillin and sulphonamide pessaries had been 
instituted by her doctor. It had improved con- 
siderably, although a mild degree of vaginitis 
was seen on examination at the time of the 
investigation. 

Erosion or chronic infection of the cervix is 
the most common cause of vaginal discharge 
in women. The figures just quoted show that 
it is a common condition just before the meno- 
pause and that it clears up in many cases after 
the periods cease. This investigation suggests 
that the discharge is more likely to be cured 
where the menopause is induced than when it 
occurs naturally. On the other hand, vaginal 
discharge is more likely to develop for the first 
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time where the menopause is induced by radium, 
although this is not common nor is it serious. 


SUMMARY 


An investigation has been carried out on 101 
cases where the menopause has been induced by 
radiation, and on 56 cases where the menopause 
has occurred naturally, the interval between the 
cessation of menstruation and the time of inter- 
view being comparable in the two groups. 

When the incidence of various symptoms in 
each group was compared and contrasted, it was 
found that: 

(1) The incidence of post-menopausal flush- 
ing, particularly of the more severe grades, was 
almost the same in both groups, varying largely 
with the degree of the pre-menopausal distur- 
bance. 

(2) While there was a greater incidence of 
emotional instability before the menopause in 
the group treated by radiation, there was much 
less depression after the menopause in those 
patients than was found in control cases. 

(3) Loss of sexual desire before the meno- 
pause occurred in over 60 per cent of all the 
cases investigated. A further loss occurred in 50 
per cent of the remainder after the menopause 
whether this was natural or artificially induced. 

(4) The incidence of dyspareunia after the 
menopause was closely related to the pre- 
menopausal incidence, and artificial induction 
of the menopause was not an aetiological factor. 

(5) Vaginal discharge is more often cured in 
the cases treated by radiation than in those 
where the menopause is natural. On the other 
hand, women are less likely to develop vaginal 
discharge for the first time after a natural 
menopause than after radiation. It is, however, 
a very minor problem even in the irradiated 
group. 

CONCLUSIONS 

The findings in this investigation suggest that 
the use of radium to induce the menopause 
(X-rays were used in only 4 of the 101 cases) in 
women over 40 years of age produced almost the 
same subjective effects as does the natural 
menopause. 

In deciding whether to treat profuse and 
irregular bleeding in women over 40 years of age 
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by radiation or hysterectomy, other factors 
besides those dealt with here have to be con- 
sidered, such as the reliability of the method, the 
operative mortality, and the remote morbidity, 
especially the risk of cancer. These aspects have 
all been examined, and the findings will be 
published in a subsequent paper. 

The results presented here, however, support 
the view that one should not be deterred from 
inducing the menopause by radium or X-rays 
by the fear that menopausal symptoms will be 
appreciably worse than those which the patient 
would experience if she passed through the 
menopause naturally. 
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Tue induction of an artificial menopause by the 
use of radium is very frequently carried out in 
the treatment of excessive functional uterine 
bleeding especially when this occurs about the 
time of the menopause, but for many years there 
has been controversy as to whether this method 
of treatment is preferable to surgery or not. The 
results obtained are generally admitted to have 
been satisfactory as regards control of the 
haemorrhage but there are those who criticize 
the method on the grounds that it produces 
various unplcasant sequelae including unusually 
severe menopausal symptoms, local tissue 
necrosis and even an abnormal incidence of 
uterine neoplasms. 

At the present time when many gynaecological 
departments have long waiting lists it seems to 
us that if these criticisms can be refuted the 
method has much to commend it, since it greatly 
reduces the use of hospital beds, as well as the 
period of incapacity suffered by the patient. It 
was, therefore, decided to submit the whole 
question to an impartial analysis by studying the 
results obtained at the Western Infirmary of 
Glasgow during the years 1926-1949 when 850 
cases were treated by intra-uterine application 
of radium. This method of treatment has always 
seemed to us a desirable one and the diagnostic 
dilatation and curettage which is an essential 
preliminary to the treatment of uterine haemor- 
rhage offers an opportunity to apply the radium 
at the same time. In the very rare event of the 
histological diagnosis differing from the clinical 
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one, for example by indicating carcinoma of 
body of uterus, no harm is done since hyster- 
ectomy can be undertaken soon after, and indeed 
it is now a recognized procedure for some 
gynaecologists in this region to ask for such 
treatment as a preliminary to the operation so 
that the risk of escape of tumour cells at opera- 
tion and of local recurrence may be diminished. 
No such unexpected case of carcinoma was 
found in this series although this quite exception- 
al occurrence has been encountered in recent 
years. 

Our favourable impression of the use of 
radium does not imply criticism of treatment by 
X-rays, and this alternative method of inducing 
an artificial menopause is, in fact, used in this 
hospital with much the same degree of success, 
especially when out-patient attendance is pre- 
ferable as in the case of patients who come from 
an adjacent town where the diagnosis has already 
been confirmed by the gynaecologist there. Our 
experience is that there is little to choose between 
the methods, but it is of interest to note that 
Hunter (1939) and others have the impression 
that intra-uterine application of radium may be 
accompanied by less upset in the general health 
of the patient as well as being more efficient in 
controlling the haemorrhage. Malpas (1937) also 
emphasizes as we have done that the diagnostic 
curettage can be combined with radium in- 
sertion, and he claims that this gives greater 
assurance of permanent amenorrhoea as well 
as being followed by less danger of development 
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of body carcinoma: this view is shared by 
Naujoks and Hoffmann (1934). 


TECHNIQUE 


The method follows the lines adopted by many 
workers, and the radium applicator is of a well 
known type, being 6-6 cm. long with the usual 
slight curvature. It has an active length of 4-4 
cm., filtration of 3 mm. silver and a radium 
content of 50 mg. (expressed as element). It is 
used with a rubber sheath at the surface of which 
the calculated dose rate is 406 r per hour. This 
falls off very quickly and the dosage at the 
position of the ovaries will probably not exceed 
200 r over the total time of insertion (30 hours), 
although this will obviously depend upon the 
rather variable position of these organs. Some 
local effect from the treatment will very likeiy 
share in arresting the haemorrhage. 

After routine cleansing of the parts a bimanual 
examination of the pelvic organs is carried out, 
the cervix then being dilated and the uterus 
curetted. The radium tube, sterilized by boiling 
and attached to a stout double silk thread, is 
inserted by a suitably designed instrument and 
retained by a single length of sterile gauze 
packing soaked in proflavine oleate (1 per cent 
in liquid paraffin), since we believe that this 
antiseptic is of value in preventing septic com- 
plications (Charteris, 1937). The packing not 
only keeps the tube in position but tends to 
displace the rectum from its immediate vicinity: 
no anchorage by stitching is found necessary. 
Excessive pressure from the packing is to be 
avoided since this not only causes discomfort 
but can produce damage to the mucous mem- 
brane by mechanically impairing the blood 
supply. A self-retaining catheter is next inserted 
and the silk threads secured by adhesive tape 
to the inside of the thigh after which a perineal 
pad and T-bandage are applied. During the 
time the radium is in situ the patient is nursed 
on her back and the knees secured together, 
while morphine sulphate } gr. is usually given 
hypodermically on the evening of operation and 
the patient kept under close observation. The 
radium is left in the uterus for 30 hours and an 
aperient is given on the evening of withdrawal 
but no douche is permitted until the following 
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day when one of acriflavine 1 in 1,000 (watery 
solution) is administered. The patient is kept in 
bed for 2 days after the conclusion of irradiation 
and is normally discharged on the sixth day after 
treatment. 

Cases have been followed up routinely for 2 
years and are only dismissed at the end of that 
time if free from symptoms, being then instructed 
to report back immediately if there is any further 
bleeding or any complaint of a gynaecological 
nature. The follow-up arrangements ensure that 
in the event of a patient not reporting on the 
appropriate date, she is sent for again and, if 
necessary, enquiries are also made through her 
own doctor. The follow-up is controlled by a 
chronological card index system and good 
clinical records are almost always ensured 
though it should be appreciated that this was 
not always so in the earlier years. The informa- 
tion obtained will now be discussed. 


AGE GROUPS 


In Table I the 850 cases have been sub- 
divided into age groups, and it will be seen that 
just over 15 per cent were under the age of 40 
at the time of treatment. Nearly all these cases 
were dealt with early in the series when radio- 
therapeutic methods were at an early stage of 
development and records had not accumulated 
to give experience, but it soon became a well 
established rule that one does not undertake this 
treatment in women under the age of 40, and 
now as a result of the present investigation we 
believe that 42 is the lowest age at which the 
artificial menopause should be induced (vide 
infra). 








TABLE I 
Age Groups 
Per cent 
Under 30 .. a ms 5 0-6 
31-40 .. it 124 14-7 
41-50 .. 605 71-1 
Over 50 .. 116 13-6 
SYMPTOMATOLOGY 


The symptoms complained of are summarized 
in Table II. All the patients presented bleeding 
of some type, and it will be seen that just over 
half the total number had irregular periods. A 
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TABLE II TABLE III 
Symptoms Result of Pelvic Examination 
Per cent Per cent 
Menorrhagia ay on 314 37-0 No abnormality detected - 346 40-7 
3 months-6 months 111 Uterus enlarged (S.P. 3-4 inches 360 42-4 
6 months-2 years 163 Palpable fibroids me 86 10-1 
More than 2 years 40 Mucous polypi of cervix a 55 6-5 
Metrorrhagia - 441 51-8 Chronic cervicitis 
3 months—6 months 261 (with or without erosion) 176 20-7 
6 months-2 years 99 Enlarged or cystic ovaries 129 15-2 
More than 2 years 81 Vaginal cyst # ia 2 0-2 
Continuous bleeding follow- Bartholin’s cyst .. ; ine 3 0-4 
ing regular normal Prolapse of some degree 174 20-4 
periods 
2-4 weeks duration .. 51 6-0 
5-8 weeks duration .. 44 5+2 for operation: this is in agreement with the 
— es oo ae views expressed by other workers (Cheron, 
—: * 1909; Malpas, 1937; Martindale, 1937). About 
Backache 168 19-7 one-fifth of all cases had some degree of pro- 
Lower abdominal 124 14-6 lapsus uteri though many did not complain of 





N.B.—Only 43 (5-1 per cent) complained spontan- 
eously of pain. 


further 37 per cent had menorrhagia and in the 
third and smallest group there were those 
suffering from variable spells of continuous 
bleeding. Other symptoms included vaginal 
discharge and pain which was generally felt in 
the lower abdomen but also occurred as a low 
backache: it is of interest to note that, out of 
the total number, only 43 patients volunteered 
the complaint of pain, the remainder speaking 
of it only after specific questioning. During the 
years in question no special enquiry was made 
regarding the presence of menopausal symptoms 
before treatment but it appears from more 
recent experience that a proportion of patients 
do experience these manifestations before any 
irradiation. 


PELVIC EXAMINATION 


Table III shows the results of the routine 
bimanual examination. This was carried out 
under anaesthesia prior to dilatation, and it will 
be seen that 82 per cent of the series had either 
no detectable abnormality or only slight enlarge- 
ment of an otherwise apparently normal uterus. 
Ten per cent had fibroids, the maximum uterine 
enlargement corresponding to the size of a 
3-months pregnancy, since it is considered that 
any case where the uterus exceeds this size calls 


this so that it was only observed during the 
routine examination. A similar proportion had 
some degree of chronic cervicitis with or without 
erosion, and it is of interest to observe that very 
few of these cases when examined after treat- 
ment showed persistence of the condition. 
Crossen and Crossen (1947) suggest preliminary 
cauterization of such erosions, but we consider 
this unnecessary. 


HISTOLOGICAL FINDINGS 


The curettings were always sent for histo- 
logical examination and the results are shown 
in Table IV. More than half of the cases (54-2 
per cent) showed no abnormality whatever and 
were subdivided approximately equally into the 
four physiological groups detailed in the Table 
under this heading: of those with definitely 
recognizable pathological findings by far the 
greatest number (27-1 per cent) showed some 
degree of cystic glandular hyperplasia. 

The 2 cases of tuberculous endometritis shown 
are of special interest for in both the radium had 
been inserted and the treatment given before the 
histological report was obtained and the true 
nature of the condition appreciated. Careful 
follow up of the patients showed that each made 
an uninterrupted recovery without further 
bleeding or any manifestation of the tuberculous 
condition; they gained weight and had no com- 
plaint, being well 8 and 10 years respectively 
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TABLE IV 
Histology of Curettings 
Per cent 
Normal endometrium: 
Early reparative 121 14-2 
Late reparative 116 13-7 
Early secretory 120 14:1 
Late secretory .. 104 12-2 
Cystic glandular hyperplasia 230 27-1 
Mixed reparative and —_—w 
changes : 20 2-4 
Atrophic endometrium 35 4:1 
Chronic endometritis .. e- 19 2:2 
Tuberculous endometritis oa 2 0-2 
Marked oedema of stroma 16 1-9 
Endometrial polypi ad 5 0:6 
Others (no report available or no 
curettings obtained or — 
material) aa 62 7-3 





after treatment. It is not suggested that the use 
of radium is recommended for such conditions, 
but the facts indicate that the presence of un- 
suspected tuberculous endometritis is not a 
contra-indication to the induction of an artificial 
menopause by radium, so that these cases present 
no better argument for routinely awaiting the 
histological report than do those of uterine 
carcinoma. 


RESULTS OF TREATMENT 
Table V indicates what has been achieved as 
regards the control of bleeding and it will be 
seen that 774 (91-1 per cent) of the 850 patients 
responded satisfactorily: the case of the younger 


TABLE V 
Results of Treatment 





Per cent 

No further bleeding . 413 48-6 
One menstrual period after treat- 

ment 278 32-7 
Two menstrual periods after treat- 

ment . 60 7-0 
More than 2 menstrual ‘periods 

after treatment 17 2-0 
Continuous bleeding after treat- 

ment (up to 7-weeks duration) 6 0-7 
No bleeding for 6 months to 5 

years when the periods re- 

commenced (all under 36 years) 10 1-2 
Lost from follow-up 10 1-2 
Required further treatment 56 6°6 
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women will be discussed separately. Malpas 
(1937) states that only 2-2 per cent of his series 
failed to respond to a radium dose of 2,000 
mg.-hours, but it should be noted that this dose 
cannot be compared with ours in the absence of 
information as to the linear intensity of the 
applicator. 

In the largest group of 413 cases there was 
no further bleeding after irradiation but the 
majority of the remainder had one or more 
periods before finally reaching the menopausal 
state, and patients are warned about this possi- 
bility since they might otherwise be dismayed at 
continuance of menstruation after undergoing 
a procedure designed to stop it. Attention is 
drawn to the small group of 10 patients in whom 
amenorrhoea occurred for some time after 
treatment only to be followed by re-establish- 
ment of menstruation. All these patients were 
under 36 years of age at the time of treatment 
and the possibility of failure is one of the various 
arguments against attempted induction of an 
artificial menopause in those not close to or at 
the climacteric age. 

One of these younger women is of special 
interest since she became pregnant after treat- 
ment. Her radium menopause had been induced 
3 years before on account of severe menorrhagia 
which failed to respond to other measures and 
this was only done because the patient, then 
aged 35, refused an operation. For 6 months 
after treatment this woman had no further 
bleeding nor any menopausal symptoms and 
she felt very well, but at the end of this time the 
periods recommenced in a normal cycle, con- 
tinuing for 18 months after which she was 
found to be pregnant. Except for a slight 
elevation of blood pressure during the last 4 
weeks, her pregnancy was uneventful and X-ray 
of the abdomen showed what appeared to be a 
normal foetus, but 2 days before the expected 
date of delivery all foetal movements ceased 
suddenly and 24 hours later she was delivered 
of a stillborn child. Examination of the foetus 
and of the placenta gave no clue as to the cause 
for this occurrence. 

Reference to the literature reveals statements 
regarding a high incidence of abortion and still- 
births in such cases, as is indicated in reports by 
Giles (1949), Mayeur (1942), Kane (1935), 
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Kelly (1931), Bret and Deplus (1945), although 
other authors such as Kaplan (1937), Mazer 
and Spitz (1935) and Murphy (1929) quote 
lower rates for such complications. As Muller 
(1933) and many others, such as various con- 
tributors to a recent Conference held in London 
(Spear, 1947), point out there is also a danger of 
genetic effects which might prejudice future 
generations and though the evidence is largely 
experimental, this is probably due to the recessive 
character of the mutations and the potential 
danger is too serious to ignore so that we 
believe irradiation unjustifiable if it is not 
intended to produce a permanent menopause. 
The thoughtful article on this subject by Ellis 
(1948) is well worth perusal. 


FURTHER TREATMENT 


The treatment described failed to control the 
bleeding in only 56 cases so that further attention 
was necessary as is shown in Table VI. Twenty- 
one of these (Group A) were given a second 


TaBLe VI 
Further Treatment 





A. Further radium once 17 (all successful) 
Further radiumtwice 4 (3 successful—1! failure) 
B. Additional treatment 
by X-rays 
C. Hysterectomy 


17 (14 successful—3 failures) 
17 (with the 4 failures noted 
above in addition) 





radium application and this was successful in 
17, while the remaining 4 patients were subjected 
to a third exposure which proved adequate in all 
but 1. Such multiple doses are not given nowa- 
days, any further irradiation called for being 
administered by the external use of X-rays so 
as to limit the dosage within the uterus which is, 
however, an organ very resistant even to con- 
siderable irradiation. Group B consists of 17 
patients who had additional treatment in the 
form of X-ray therapy in dosage suitable for 
induction of the menopause and 14 responded 
to this. There were, therefore, 4 failures in 
Groups 4 and B and these were eventually 
treated by hysterectomy. 

A further 17 cases had no further irradiation 
fater the initial treatment but were subjected to 
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hysterectomy and, with the 4 failures noted 
above, this makes a total of 21 cases in the 
series where operation was required. The 
remaining patient of the 56 was a woman 
aged 46 years whose main complaint was of 
uterine bleeding. She had treatment with radium 
at the request of the consultant physician, 
although it was appreciated that her metror- 
rhagia was a manifestation of thrombocytopenic 
purpura and she died 3 months after the treat- 
ment which, as expected, did not reduce the 
haemorrhage. 


COMPLICATIONS 


Table VII shows the immediate post-operative 
complications which were encountered. Most 
patients were uncomfortable while the radium 
was in situ and complained of feeling nauseated 


TaBLe VII 
Immediate Post-operative Complications 





Cystitis 

Proctitis .. st 
Thrombo-phlebitis of leg 
Acute vaginitis =< 
Severe pyrexia 


—PNN OD 





and rather unwell, but removal of the packing 
and tube gave rapid relief from these symptoms. 
Such complaints, occurring in uncomplicated 
cases, are probably due to the mechanical 
effect of the applicator in the uterus and to the 
pressure of the vaginal packing since the volume 
of tissue treated is so small that constitutional 
upset from actual irradiation would hardly be 
possible. Six cases had acute cystitis following 
treatment and, of course, this may well have 
been due to the presence of the self-retaining 
catheter: all of these responded to treatment by 
alkalis and sulphonamides. There were 2 cases 
of proctitis, one of whom had intermittent 
recurrence of symptoms over 5 years, and 2 
patients developed thrombo-phlebitis of the leg 
8 and 11 days respectively after being in theatre. 
In each of the latter the condition settled down 
within a short period, the treatment being by 
rest, local heat and systemic penicillin. Four 
patients had acute vaginitis following treatment 
with a profuse purulent discharge but 3 cleared 
within 2 weeks while the fourth responded to 
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local treatment with gentian violet (1 per cent 
aqueous solution). The remaining patient show- 
ing untoward symptoms developed a sudden 
severe pyrexia which appeared on the evening 
after treatment. The fever rose to 105-4 degrees 
Fahrenheit, remained at that level for 2 days 
and then rapidly fell to normal, but apart from 
slight headache there were no other symptoms 
and there seemed to be no after effects. The 2 
cases of proctitis present the only evidence in 
the series of tissue damage, and indeed one would 
not expect to see anything of this kind at the 
dose level involved. 


INCIDENCE OF MALIGNANT DISEASE 


Four patients (Table VIII) are known to have 
developed some form of neoplasm at a later 
date, but in only 2 of these did this affect the 
uterus, the other sites being in rectum and on 


Tasie VIII 
Incidence of Malignant Disease 





1. Carcinoma body of 
uterus .. ‘ 

2. Carcinoma cervix 
uteri 

3. Carcinoma rectum 

4. Rodent ulcer right 
lower eyelid 


1 case— 3 years after treatment 


1 case—10 years after treatment 
1 case— 4 years after treatment 


1 case— 6 years after treatment 





skin of face. One of the uterine lesions was a 
carcinoma of the cervix which developed 10 
years after treatment, and we are unaware of 
any evidence that the onset of such a lesion may 
be the sequel to treatment of uterine haemor- 
rhage. This leaves only 1 patient in the series 
who had adenocarcinoma of body of uterus 
and this seems a very low incidence in 850 cases. 
It is only right to say, however, that follow-up 
investigation over many years would be called 
for before it could be stated with confidence that 
the final incidence is different from that to be 
expected in an untreated group. Such a long 
term follow-up of patients has been undertaken 
by Corscadden, Fertig and Guisberg (1946) 
who found that malignant tumours of the 
uterus developed in 36 out of a series of 1,100 
patients treated for simple uterine haemorrhage: 
this investigation went on over a period of 25 
years, the incidence being about 3 per cent. 
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This problem continues to receive our attention, 
but it does not seem justifiable in the present 
state of knowledge to regard this alleged hazard 
as a contra-indication to treatment. The sugges- 
tion has been made that the local action of 
radium within the uterus as opposed to the 
action of X-rays may mask the development of 
carcinoma in that site and cause symptoms to 
be slow in developing, but we have no evidence 
to support this. 


MENOPAUSAL SYMPTOMS 


The final question to be discussed is to what 
extent these patients suffered from menopausal 
symptoms and whether these were severe enough 





to render the radiational menopause undesirable. | 


In an endeavour to assess their severity one of us 
(W.B.) has studied the clinical records with an 
impartial mind to see what the follow-up 
examinations revealed, and we have also tried to 
get some idea of what the normal incidence of 
such symptoms may be. A valuable symposium 
on the artificial menopause (Gilmour ef a/., 1949) 
gives much information on this subject, and 
from large numbers of cases the balance of 
opinion seemed to be that menopausal symp- 
toms were not a serious problem, though in the 
discussion which followed McLaren (quoted 
below on the normal incidence of menopausal 
symptoms) stated that no less than 47 per cent of 
women so treated were seriously upset by meno- 
pausal symptoms. In a clinical investigation of 
this sort it is difficult to assess such symptoms 
accurately as regards severity or mildness, and 
we have attempted to make this distinction by 
classing them as severe if the patient made the 
complaints spontaneously and as mild if their 
existence had to be elicited by appropriate 
questioning. An element of instability and 
anxiety was frequently noted in patients who 
had the worst complaints. 

Table IX gives details of the symptoms and it 
will be seen at once that 18-4 per cent of all the 
patients had severe symptoms. This does not 
seem a high incidence, but we have tried to 
compare it with what would be expected 
naturally. In a survey carried out by the Council 
of the Medical Women’s Federation (1933) it is 
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stated that only 15-8 per cent of 1,000 women | 
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SIMPLE UTERINE HAEMORRHAGE TREATED BY INTRA-UTERINE APPLICATION OF RADIUM 


TABLE IX 
Menopausal Symptoms 





No complaint on questioning 

Flushings as main symptom (mild) .. 

Flushings as main symptom (severe) 71 

Headaches as main symptom (mild) 21 

Headaches as main symptom (severe) 41 

Flushings+ headaches as main symp- 
tom (mild) te aa ae 

Flushings+ headaches as main symp- 
tom (severe) ae © ie 

Sweating as main symptom .. 

Arthritis “e 

Depression 

Weight increase ‘ 

Abdominal distension 

Sleeplessness 

Peripheral neuritis 

Pruritus ani . 

“Tingling all over” 

Burning feeling in vagina 

Lost from follow-up 


p= 


DAK KK ANDRO NGD 
Nocececoort,sey 
AAS SANUS WNW 


N 





This Table is intended to indicate the dominant 
symptoms. It will be noted that the number lost from 
follow-up increased from 10 (Table V) to 22 as time has 
gone on. 


investigated experienced the menopause without 
menopausal symptoms while 10 per cent had 
symptoms of such severity that they were 
incapacitated. This figure would appear to in- 
clude the worst types and presumably cannot be 
compared with what we have based as severe, 
but it does give some idea of what may be 
expected. McLaren (1941), who is quoted above, 
gives 17 per cent for the incidence of severe 
symptoms after the natural menopause and 
Schultz and Towne (1947) give a figure of 21-2 
per cent, so that allowing for personal differ- 
ences in assessment, our figure of 18-4 per cent 
for the treated cases seems to compare quite 
favourably, especially when it is recalled that 
15 per cent of our patients were under 40 years 
of age for reasons already explained. The age of 
the patient has an important relationship to the 
question of such symptoms since we found that 
there was a much higher incidence of severe 
symptoms in patients under 42 years of age and 
we should, therefore, expect a still lower in- 
cidence in our more recent cases. It is this 
finding which has led us to suggest that 42 is the 
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lowest age at which the artificial menopause 
should be induced. 


CONCLUSIONS 


A short anaesthetic, a negligible period of 
indisposition, and a correspondingly brief 
occupancy of a valuable hospital bed, together 
with freedom from the discomfort of a major 
operation with its slight but definite risk, are all 
advantages which cannot be ignored. As a result 
of our investigations we have no hesitation in 
recommending the treatment of functional 
uterine haemorrhage with radium for any 
woman not less than 42 years of age in the 
absence of a very few contra-indications such as 
large fibroids or pelvic sepsis. 


SUMMARY 


During the years 1926-1949 850 patients were 
treated at the Western Infirmary of Glasgow by 
cavitary radium for simple uterine haemorrhage 
and this series is reviewed. The method is 
described and details given of symptoms, 
clinical findings and histology. 

A satisfactory result from the primary treat- 
ment was achieved in 774 cases, while 56 re- 
quired further treatment. Menstruation was 
re-established in 10 additional cases, each of 
whom belonged to a younger age group than 
would now be treated, and 22 patients were lost 
from the follow-up. There were no deaths and 
post-operative complications were few in 
number. 

The incidence of malignant disease in the 
uterus after this form of treatment is discussed 
and it is concluded that no contra-indication to 
the method exists from this point of view. The 
incidence of menopausal symptoms is studied 
and no evidence is found for the belief that these 
are unusually severe or greatly different from 
what might be expected naturally. 


NOTE 
During the period under review the late Dr. 
Adam Barr was in charge of the Gynaecological 
Wards at the Western Infirmary of Glasgow. 
He thought highly of the method described and 
used it freely then and in subsequent years. 


18 
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ADDENDUM 


Since this paper was completed | more patient 
has been found to develop carcinoma of body of 
uterus, and the incidence of this disease in 
treated cases is, therefore, 2 in 850 patients. 
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PHAEOCHROMOCYTOMA AND THE OBSTETRICIAN 


BY 


Sir ARTHUR A. GEMMELL, M.C., T7.D., P.R.C.O.G. 
Department of Obstetrics and Gynaecology, University of Liverpool 


A PHABOCHROMOCYTOMA is a localized growth 
of the adrenal medulla which is functionally 
active in that it produces adrenaline and nor- 
adrenaline. Such tumours are sometimes bilateral 
and occasionally malignant. 

My active interest in the condition was 
stimulated by a case on my service at the 
Liverpool Maternity Hospital. The following is 
an account of her case history: 


Mrs. V.C.* Aged 24. She came under 
observation in August, 1951, in her fifth 
pregnancy. 


First pregnancy, 1947: Slight attack of 
pyelitis at 16 weeks, otherwise normal. Normal 
delivery. Living child 6 pounds 7 ounces. 

Second pregnancy, 1948: Some nocturnal 
breathlessness during pregnancy. Normal de- 
livery. Living child 7 pounds 8 ounces. On sixth 
day severe headache, blood pressure not 
recorded; similar episode 36 hours later. 

Patient stated during investigation in 1951 that 
attacks have occurred from time to time 
characterized by intense headache, sweating, 
feeling of weakness, breathlessness and sense of 
apprehension. 

Third pregnancy: Spontaneous abortion at 
12 weeks. 

Fourth pregnancy, 1950: Complained of 
breathlessness during pregnancy. Normal de- 
livery. Living child 7 pounds 15 ounces. Post- 
partum haemorrhage about 40 ounces. On third 
day severe headache and backache, shaking all 
over, pale and vomited. Blood pressure not 
recorded. 

Fifth pregnancy, 1951: Seen in antenatal 
clinic at 34th week on account of twin pregnancy. 
Confirmed by X-ray. Blood pressure 146/80 mm. 





* Some features of this patient have already been 
recorded by Cadman and Tinckler (1953). 
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Hg. Admitted 6th September in labour. Urine 
albumen-free. Blood pressure 142/78 mm. 
Hg. Spontaneous twin delivery. Live children 
7 pounds 2 ounces and 5 pounds 13 ounces. 
Severe headache following birth of first twin. 
Six hours later blood pressure 200/110 mm. Hg. 
Ten hours after delivery headache still severe, 
blood pressure 190/110 mm. Hg, vomiting, 
albumen present in urine. Fourteen hours after 
delivery blood pressure 110/70 mm. Hg. 

On seventh day post-partum had a “fit”. 
Blood pressure rose to 235/120 mm. Hg. 

Thereafter attacks of severe headache with 
sweating and very labile blood pressure. 

A typical attack is described as follows: 

Palpitations are first felt with severe headache, 
her head throbbing and she is conscious of a 
swishing noise synchronous with the pulse. She 
becomes breathless and feels afraid. Aching 
develops in the epigastrium with nausea and 
frequently vomiting. The face feels hot and 
flushed, the hands go white, sweating occurs and 
she has some photophobia leading into con- 
vulsive movements and unconsciousness. The 
acute phase is followed by dull headache and 
lumbar backache for some hours. 

Investigations showed that 0-025 mg. of 
histamine would induce an attack. The fall of 
blood pressure on injection of Piperoxane was 
not dramatic. Perirenal pneumography demon- 
strated a large rounded tumour in the region of 
the right suprarenal. The tumour was removed 
by Professor C. A. Wells. A year later she was 
free from headaches and better than she had 
been for a long time. The blood pressure was 
120/70 mm. Hg. 

In 1954 she had another pregnancy but was 
not under our care. Our first knowledge of this 
pregnancy was a call for our “obstetric flying 
squad” to attend her on account of a post- 
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partum haemorrhage on 2ist July, 1954. 
Fortunately this was small in amount and fairly 
easily controlled. It was then learnt that she had 
had a normal pregnancy and labour. She had 
some “heaviness” of her head during pregnancy. 
Blood pressure readings had been recorded: 
March 120/80, April 110/70 and May 110/70 mm. 
Hg; on the seventh day of the puerperium it was 
125/80 mm. Hg. 

Since seeing this patient two others have come 
within my knowledge. Through the courtesy of 
Dr. Baker Bates and Professor T. N. A. Jeffcoate 
I record Mrs. M.T., aged 32. She had had 2 
children 84 years and 7 years ago respectively. 
An intensive enquiry has failed to provide any 
details of her condition during these pregnancies. 
She was seen in February, 1953, and complained 
that for the past year she had dyspnoea on 
exertion and a tight feeling in her throat. She 
cannot remember anything during the attacks 
of dyspnoea. She had also had bad headache. 
At first the attacks occurred once every 6 weeks, 
more recently every 2 to 3 weeks, but an attack 
was always brought on by excitement. 

A nurse reported that during an attack her 
breathing was rapid, her pulse fast and she was 
pale and sweated. She then fell back unconscious 
for a few minutes but the attack might last for 
up to 2 hours. 

On admission her blood pressure was 
205/120 mm. Hg. On account of the nature and 
periodicity of the attacks a phaeochromocytoma 
was suspected. There was a slight fall in blood 
pressure when 1/40 mg. histamine was injected 
intravenously. A Piperoxane test was negative 
when the blood pressure was 160/110 mm. Hg. 
Repeated doses of sodium amytal were given 
when the blood pressure was 170/110 mm. Hg 
with the following result: 


8.00 p.m. B.P. 170/110. Sodium amytal gr. iii. 
8.30 p.m. ,, 170/110. 
9.00 p.m. ,, 170/110. Sodium amytal gr. iii. 
9.30 p.m. ,, 174/120. 
10.00 p.m. ,, 146/98. Sodium amytal gr. iii. 
10.30 p.m. ,, 158/100. 

An intravenous pyelogram showed both 


kidneys to be normal. 

An electro-encephalogram showed that at rest 
there was an occasional attempt at formation of 
an irregular low amplitude 11 per second alpha 
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rhythm. In addition to this, there was a con- 
siderable amount of low amplitude slow activity 
largely within the theta range. The slow activity 
was more obvious during the third minute of 
hyperventilation. The slow activity is outside 
the limits of normal here, but this is a non- 
specific abnormality. 

The foregoing tests did not confirm the 
presence of a phaeochromocytoma and as she 
was also complaining of menorrhagia and a 
small bladder calculus had been seen on X-ray 
examination it was decided to remove the stone 
by crushing and perform a curettage. These 
procedures were undertaken on 8th April, 1954. 
The anaesthetic used was Thiopentone, Nitrous 
oxide, oxygen, minimal Trilene and Scoline, and 
the patient died during the operation despite all 
attempts at resuscitation. 

The significant lesions found at post-mortem 
examination were a phaeochromocytoma of the 
right adrenal gland, left ventricular hypertrophy 
and pulmonary collapse with oedema. 

The phaeochromocytoma was confirmed histo- 
logically. 

The other patient was Mrs. L.M., aged 
32 years. She was seen on 23rd June, 1954, at 
the 37th week of her sixth pregnancy. 

First pregnancy, 1944: Normal 
Living child 5 pounds 12 ounces. 

Second pregnancy, 1947: Normal delivery. 
Living child 7 pounds 8 ounces. 

Third pregnancy, 1950: Normal delivery. 
Living child 6 pounds 15 ounces. Post-partum 
haemorrhage. Manual removal of placenta and 
blood transfusion. 

Fourth pregnancy, 19524 During this preg- 
nancy had attacks of faintness, persistent head- 
aches accompanied at times by vomiting. Blood 
pressure taken in antenatal clinic varied 
between 110/70 and 130/80 mm. Hg. Normal 
delivery. Living child 8 pounds 13 ounces. 
Manual removal of placenta and blood trans- 
fusion. 

Fifth pregnancy, 1953: Spontaneous prema- 
ture labour at 7 months. Stillborn child before 
the doctor’s arrival. 

Careful enquiry has not elicited any informa- 
tion about the presence or absence of toxaemia 
during her pregnancies. 

Mrs. L.M. was seen for the first time in the 


delivery. 








seo roo —_——_—_— —— 








OGY 


con- 
ivity 
ivity 
e of 
‘side 
10n- 


the 
she 
da 
“ray 
‘one 
hese 
954. 
‘ous 
and 
> all 


tem 
the 
phy 


sto- 


ged 
, at 


ore 


nia 


the 








i 





PHAEOCHROMOCYTOMA AND THE OBSTETRICIAN 


antenatal clinic on 23rd June, 1954. She had a 
normal pregnancy of 37 weeks’ duration. Her 
blood pressure was 135/85 mm. Hg but albumen 
and acetone were present in the urine. Admission 
was arranged for the following day. 

On admission on 24th June her blood pressure 
was 170/100 mm. Hg and there was “a cloud” 
of albumen. She then admitted to attacks of 
vomiting every few days associated with head- 
aches. There was no oedema. 

On the 25th her blood pressure varied between 
160/95 and 170/105 mm. Hg. Her blood urea 
was 36-4 mg. per 100 ml. 

The blood pressure reading on the morning of 
26th June was 160/110 mm. Hg. At 11.0 p.m. 
that evening she complained of pain in the right 
side and headache. Her blood pressure had risen 
suddenly to 220/120 mm. Hg. The right side of 
the abdomen was extremely tender. On a 
diagnosis of fulminating toxaemia with acci- 
dental haemorrhage an immediate Caesarean 
section was undertaken. The anaesthetic was 
Kemithal, Flaxedil, Nitrous oxide and Oxygen. 
A little Cyclopropane was used. Delivery of a 
living child of 4 pounds 13 ounces was followed 
by the difficult removal of a pathologically 
adherent placenta. There was no evidence of 
accidental haemorrhage. At this stage the blood 
pressure was 220/160 mm. Hg, the pulse rate 
160 per minute, and the patient was showing 
some cyanosis. From this point the general 
condition deteriorated and all attempts at 
resuscitation failed. The patient died. 

The significant lesions at post-mortem ex- 
amination were left ventricular hypertrophy, 
pulmonary collapse with oedema and a phaeo- 
chromocytoma of the right adrenal. There had 
been a haemorrhage into the tumour which 
explained the right-sided pain. The phaeo- 
chromocytoma was confirmed histologically. 

The kidneys were histologically examined in 
great detail but no changes were found resem- 
bling those occurring in toxaemia. 

John B. Graham (1951) published a review of 
phaeochromocytoma but did not particularly 
examine the facts in regard to childbearing in 
the female patients. In earlier writings it had 
been suggested that the condition occurred 
predominantly in females but Graham collected 
details of 112 women and 94 men. 
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For this study I have been able to examine 
particulars of 212 female patients. This material 
has been obtained from the literature (pre- 
dominantly American) often supplemented by 
correspondence and from case histories kindly 
supplied to me personally but not yet published, 
including 9 from the Department of Pathology in 
the University of Melbourne. From this number 
8 are totally excluded either because there was 
some doubt about the condition or because the 
organ of Zuckerkandl was the affected structure 
and not the adrenal medulla. 

Unfortunately all the details are not available 
for each patient, consequently the totals vary in 
the subsequent paragraphs. 


AGE INCIDENCE 

Twenty-two patients were aged up to and 
including 19 years. The distribution within this 
age group is interesting. There is 1 child aged 
5 months, a group of 13 in the ages 10-14 years 
both inclusive and the remaining 8 are aged 17-19 
years both inclusive. 

These data suggest that there is an underlying 
genetic factor in the condition and that it tends 
to be wakened into activity at times of endocrine 
development. Obviously 10-14 is the time of 
puberty and the range 17-19 that at which it is 
often asserted, though not proved, that 
menstruation changes from the anovular to the 
ovular type. 

From the age of 20 upwards there are 174 
patients but of these symptoms only developed 
after the age of 50 in 27. Consequently we must 
accept that if the cause is genetic the tendency 
may remain latent for very many years. 


FAMILIAL TENDENCY 

There is a slight suggestion that there may be 
a familial tendency to the condition. Calkins and 
Howard (1947) have reported 2 patients, one 
the maternal aunt of the other. Hunt and 
McConahey (1953) reported a patient who was 
one of three siblings all found to have bilateral 
phaeochromocytomas causing hypertension. 


AGE AND PARITY 
In patients aged 20 upwards where both age 
and parity are known we get the distribution 
shown in the following table. 
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Nulliparous Parous 

pi thse Per cent 

Number nulli- Number of total 

parous parous 
20-29 es a 52-8 19 25-0 
30-39 ae 24-5 25 32-9 
40-49 7 6 11-3 12 15-7 
50 upwards 6 11-3 20 26-3 





In compiling this table patients have been 
assigned to the age and parity group of the time 
at which symptoms first appeared. Patients who 
had had abortions only are classed as nulliparous 
in order to correspond with Census figures. 

As the majority of the cases are reported from 
the United States of America and are in white 
women, this age-parity distribution has been 
compared with that shown in the U.S.A. 1940 
census figures for the total female white popula- 
tion and it does not differ significantly. 


PRECEDING TOXAEMIA AND PHABOCHROMO- 
CYTOMA 


Amongst the total of 85 patients known to be 
parous there were 17 who had a toxaemia of 
pregnancy before the symptoms referable to the 
phaeochromocytoma developed (20 per cent). 
Amongst these 85 case histories there are 17 in 
which it has not been possible to obtain details 
of the condition of the patient during pregnancy. 
If these are deducted the incidence of a preceding 
toxaemia was 17 in 68 or 25 per cent. Whichever 
figure is taken it is considerably higher than that 
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of 13 per cent which has recently been found 
to be the overall risk of a woman developing 
toxaemia at some time in her child-bearing career 
in the City of Liverpool (Gemmell, Logan and 
Benjamin, 1954). 

In this context the varied incidence of toxaemia 
in different parts of the world must be stressed 
and it must be emphasized that the majority of 
the recorded cases are from the U.S.A. Further, 
it is doubtful if 20 to 25 per cent of 85 patients 
is statistically of significant difference from 
13 per cent of 15,780 on which the Liverpool 
figures of 13 per cent are based. 


SYMPTOMS IN RELATION TO PREGNANCY 


It is of importance to obstetricians that of 
115 patients reported upon between the ages of 
20 and 50 there was a close time relationship 
between a pregnancy and the final diagnosis in 
35 patients (30 per cent). 

The pregnancy order in which the patient was 
treated or died is shown below: 











Pregnancy 
1234 5 6 Cee a 
unknown 
Number of 
patients 12 11 5 1 1 3 2 35 





This does not give the full picture because 
when the patients’ histories are fully examined 
it becomes apparent that symptoms due to the 
tumour had been present in a number of cases 
before the pregnancy in which the diagnosis was 
made. The following table shows this: 





Operation or Death 








Operation Symptoms 
Symptoms appeared No. 4 
crdesth § contiowsd 14 2nd ed 4th «(Sth «6th 
Before pregnancy 10 2 8 5 4 1 
Ist pregnancy .. 9 7 2 2 
Between Ist and 2nd pregnancy 1 1 
2nd pregnancy . ‘ 7 6 1 1 
3rd pregnancy .. 2 2 
4th pregnancy .. 1 1 
Sth pregnancy .. 2 2 2 
6th pregnancy .. 1 1 
? pregnancy order 2 2 
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It should be noted that the 2 patients who 
were operated upon before pregnancy had a 
normal first pregnancy but a second tumour 
appeared during their second pregnancies. This 
fact may also show a tendency for the genetic 
factor to remain latent for some time. 

Irrespective of the date of onset of the earliest 
symptoms the relationship between pregnancy 
and the symptoms leading to diagnosis was as 
follows: 


During pregnancy at varying periods between the 
third monthandterm .. og 17 


Immediately following delivery rig 

Ist day post-partum me i. 14 
Sth day post-partum - «a 1 j 
7th day post-partum ae aid 4 
19th day post-partum ee aie 1 
Unspecified day $< os a 3 


It will be noted that there are approximately 
as many patients who developed severe 
symptoms between labour and the 7th post- 
partum day as there were during pregnancy. 
In the 9 cases which were fulminating in the 
first twenty-four hours after delivery 8 died. 

The symptoms recorded are shown below and 
compared in frequency with 100 cases recorded 
by Graham. 








35 patients Graham’s 
Symptoms related to PEFEMt- 190 cases 
pregnancy Per cent 
Severe headache .. 28 80 55 
Vomiting or nausea 14 40 36 
Sweating .. a 14 40 23 
Palpitation ot 11 31-4 38 
Blanching, particu- 
larly of limbs 7 20 16 
Apprehension ' 6 17-1 3 
Substernal or epi- 
gastric pain 6 17-1 12 
Dyspnoea 5 14-3 19 
Vertigo 3 8-6 15 
Eye changes 3 8-6 8 
Some other symptoms which only occurred 
once each. 


It will be noted that the symptoms do not 
differ very much in the group of pregnant women 
compared with an unselected group of 100 
patients of both sexes except possibly that the 
incidence of severe headache is higher. Accom- 
panying these symptoms there is hypertension 
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typically labile but sustained in some patients. 
The majority of patients have one or more 
hypertensive crises. There is unfortunately no 
common symptom pattern but the picture is 
frequently one of headache, vomiting or nausea, 
a raised blood pressure and hypertensive attacks 
which are taken to be fits, so it is not surprising 
that the differential diagnosis from eclampsia 
has been a difficulty. Although albumen was 
found in the urine of one patient this is not 
common and its absence should help to dis- 
tinguish the two conditions. 

It is tempting to think that there is some 
underlying cause common to this condition and 
to the toxaemias. Such an idea gets mild support 
from a paragraph in Hoogeveen’s (1948) report 
of his fatal case. The patient died about a week 
before term. At the post-mortem examination 
changes were found in the liver that are 
described as showing “a striking resemblance to 
the liver degeneration found in fatal cases of 
eclampsia”. There are, however, too many 
differences to warrant us following this sugges- 
tion further for, as has been said albuminuria is 
uncommon, oedema is very rare and no author 
has reported changes in the kidneys in fatal cases 
similar to those seen in fatal eclampsia. 

If the tumour is not diagnosed and removed 
at the time of pregnancy and is not fatal, some 
of the patients experience a remission of their 
symptoms or a striking reduction in their 
severity. When the next pregnancy occurs, 
however, symptoms are again aggravated. 

There must therefore be a different degree of 
activity of these tumours either in themselves or 
in their response to other changes in the body. 
The former view is supported by the varying 
amounts of adrenaline and nor-adrenaline found 
in tumours which have been removed, but this 
is not absolute for the method of assay is not 
always clearly stated. This view might also 
explain the cases in which symptoms appear 
only in a later stage of life. The appearance of 
symptoms at the time of puberty or of the 
supposed onset of ovulation in some patients is, 
perhaps, an indication of the latter view as is the 
appearance or recrudescence of symptoms as 
early as the third month of pregnancy in some 
cases whereas these are delayed until term or 
after in others. 
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There is yet another factor to be considered. 
If a patient has a tumour large enough to be 
palpable, massage of the tumour precipitates a 
hypertensive attack. Similarly handling of the 
tumour at an operation for its removal induces 
hypertension to such an extent that surgical 
writers advise that as soon as the tumour is 
exposed its blood vessels should be sought and 
tied, before the tumour itself is touched. Thus 
mechanical stimulation appears to flood the 
circulation with the tumour’s secretion. It may 
therefore be that during labour the contractions 
of the uterus and the use of the secondary powers 
act mechanically upon the tumour and account 
for the group of cases in which the symptoms 
are so severe during labour and the succeeding 
twenty-four hours. 


DIAGNOSIS 


As has already been shown, there is no clear 
symptom complex on which to make a diagnosis. 

The present aids to diagnosis are: 

(1) The production of a hypertensive attack 
by the intramuscular injection of histamine. 

(2) The production of an immediate fall of at 
least 40 mm. Hg in the systolic blood pressure 
by an injection of Piperoxane, Dibenamine or 
Regitine. Alfred J. Barnett (1951) has pointed 
out the limitations and possible toxic effects of 
Dibenamine as a diagnostic agent. In patients 
with a labile blood pressure this test must be 
carried out when the pressure is at a peak rise. 

(3) Outlining the tumour by perirenal pneumo- 
graphy. 

Unfortunately, none of these tests is abso- 
lutely certain. Both false positive and false 
negative results occur. 

The only certain method of diagnosis is the 
induction of a hypertensive attack by massage 
over the tumour in those patients in whom it is 
palpable—and such cases are small in number. 


TREATMENT 


Surgical removal of the growth is the treat- 
ment. The safeguards to be adopted during 
operation and in the post-operative period are 
fully described in the surgical papers and will 
not be repeated here. 
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FURTHER PREGNANCIES AFTER REMOVAL OF THE 
GROWTH 


Two patients who were single at the time of 
the operation each had a normal pregnancy 
12 months and 18 months later respectively. 

But this is not always the sequence. Two other 
patients were nulliparous at the time of opera- 
tion, each then had 2 pregnancies. Each was 
quite fit in the first but the attacks were so severe 
in the second that labour had to be induced and 
a second operation performed. One of them 
then had another normal pregnancy. 

Three parous women had the following post- 
operative histories: 

(a) A normal pregnancy later. 

(6) Two normal pregnancies later. 

(c) The patient had been ill in her 2 preg- 
nancies and bilateral tumours were then re- 
moved. After this she was put on treatment for 
cortical deficiency and had a normal pregnancy. 


COMMENTS 


One of the gaps in our knowledge is that of 
the role of the adrenal medulla in pregnancy. 

Even if we make the assumption that there is 
a genetic factor in the aetiology of phaeo- 
chromocytoma the facts here presented do not 
prove that pregnancy stimulates the full develop- 
ment of the condition. There are, however, 
pointers to the idea that the condijion is apt to 
declare itself at eras of altered endocrine activity. 

The symptoms associated with phaeochromo- 
cytoma are often difficult to distinguish from 
those of eclampsia. We must, however, be aware 
of this tumour as a cause of such symptoms 
because its removal will cure the patient. 

Essential hypertension is, nowadays, often 
classed with the toxaemias and may indeed be a 
sequel to prolonged toxaemia. 

A pregnant patient who shows hypertension 
as a dominant physical sign may therefore be 
suffering from toxaemia, essential hypertension 
or a phaeochromocytoma, so the last-named 
must be considered in the differential diagnosis. 

It is worth remembering that the de Courcys 
(1952) have stated that in so-called malignant 
hypertension the proportion in which phaeo- 
chromocytomas occur is about 5 per cent or 
even higher. 
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PHAEOCHROMOCYTOMA AND THE OBSTETRICIAN 


We should therefore strive to improve the 
methods of diagnosis of this tumour and apply 
them in patients in whom the diagnosis is 
doubtful. Progress might be made by further 
research to determine the occurrence and nature 
of the pressor substances present in patients 
suffering from toxaemia. 
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PHAEOCHROMOCYTOMA IN A PREGNANT AFRICAN WOMAN 


BY 


J. N. P. Davigs, M.D. 
AND 
CORALIE RENDLE SHORT, M.B., Ch.M., F.R.C.O.G. 
Departments of Pathology and of Obstetrics and Gynaecology 
Makerere College Medical School, Kampala, Uganda 


A PHAEOCHROMOCYTOMA is a tumour of chromaf- 
fin tissue which may arise in the adrenal medulla 
or in other sites where chromaffin tissue occurs. 
Many cases have been reported in recent -years 
particularly those in which such tumours have 
been responsible, by the production of pressor 
hormones, for sustained or paroxysmal hyper- 
tension. In many cases cure after removal of the 
tumour has been achieved. Reviews by MacKeith 
(1944), Blacklock et al. (1947) and Graham 
(1951) have dealt fully with the literature. 

There is some evidence to suggest that this is 
an uncommon tumour of negroes. In Glasgow 
Blacklock et al. (1947) recorded 1 case in 2,994 
autopsies. In Mulago Hospital, Kampala, where 
for several years particular attention has been 
paid to the adrenal gland, the case here recorded 
is the only one encountered in 3,573 autopsies 
carried out since 1946. Moreover it is of interest 
that it occurred in a pregnant woman, and severe 
convulsive episodes led to a possible diagnosis of 
eclampsia. Although cases have been seen 
previously in pregnancy (Bartels and Cattell, 
1950), and though in one case it caused severe 
hypertension in life and the patient died of 
profound obstetric shock (Digonnet et al., 1947) 
we have not found in the literature available to 
us such a case as we record. 


Case REPORT 


(53 x 582: P.M. 131/53.) 

A primigravida of the Muzinja tribe, aged 20, at 40- 
weeks’ gestation, was admitted to Mulago Hospital on 
the 29th March, 1953. She had had no antenatal care. 
She gave a history of having been 3 days in labour at 
home and she was unable to deliver herself. On examina- 
tion she was rather a stout girl with no actual oedema. 
There was no marked anaemia. The pulse was 90, of weak 
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volume. The pelvis appeared adequate. A macerated 
half-delivered foetus was found hanging out of the vulva. 
This was easily delivered by expression and was quickly 
followed by a foul-smelling decomposing placenta. Blood 
loss was normal. The perineum and lower part of the 
vagina appeared sloughing and gangrenous. The foetus 
was a macerated male weighing 7 pounds. 

Twelve hours after delivery her condition became very 
poor—she was cold and clammy and developed twitching 
of the limbs and head followed by convulsive fits. A 
diagnosis of possible post-partum eclampsia was made 
but she died during a fit showing no response to treat- 
ment. 


Autopsy was carried out within 3 hours of 
death. The body weighed 41-6 Kg. The brain 
was slightly oedematous (1700 g.) but there 
were no vascular lesions and no thrombus was 
present in the venous sinuses. The pituitary 
(0-6 g.) was normal. The lungs were congested 
and oedematous and the heart was dilated 
(295 g.). The liver was normal and without 
evidence of haemorrhagic or degenerative 
lesions. The right kidney showed some dilatation 
of the calyces but otherwise no renal lesions 
were observed. The uterus contained some 
infected blood clot and showed evidence of an 
early septic endometritis. The cervix had dis- 
integrated into shaggy threads of tissue and there 
was sloughing of the vagina, vulva and perineum. 
The left adrenal (4-3 g.) was normal but the 
right adrenal presented as a round tumour of a 
purple brown colour with some normal adrenal 
tissue to one side (Fig. 1). The mass weighed 
43 g. and on section was found to be roughly 
globular, about 3-5 cm. in diameter, and com- 
posed of soft brown red tissue mottled with 
haemorrhagic areas. It was well encapsulated 
being contained in the fascial capsule of the 
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adrenal which was stretched around it (Fig. 2). 
The diagnosis of phaeochromocytoma was con- 
firmed by microscopic examination which 
showed the tumour to be composed of spindle- 
shaped or polyhedral cells with numerous 
multinucleate cells (Fig. 3). There were a few 
haemorrhagic areas but no necrosis was seen. 
The tumour was extremely vascular with many 
thin-walled blood vessels, the cells being often 
arranged perivascularly round these channels. 
There were no foamy cells and only a few cells 
were vacuolated. Mitoses were very few and the 
tumour seemed benign. As formalin fixation was 
used the only specific stain utilized was the 
Anilin blue Orange G. stain of Gomori (1946), 
and this revealed, both in the tumour cells and 
in the normal medullary cells, the presence of 
purple red granules. One interesting finding was 
the very marked hypertrophy of the muscle 
bundles in the wall of the adrenal vein (Fig. 2), 
which Dr. D. B. Alltrook estimates as being 
twice as great as that usually found in the 
adrenal veins of Africans. 

No estimation was made of the hormone 
content of the tumour. Microscopic examination 
of the other organs was uninformative. 


DISCUSSION 


The relationship of the phaeochromocytoma 
to the signs and symptoms in this case is un- 
fortunately indefinite because of the circum- 
stances of her admission. She died in severe 
shock, with no pituitary lesions, after twitchings 
and convulsions. We have no previous history 
of epilepsy and no evidence of brain damage. 
She had evidence of early but severe infection of 
the uterus and pelvic tissues but no pathological 
evidence of eclampsia. It is possible that the 
convulsions were due to the infection. Graham 
(1951) has recorded twitchings and convulsions 
as among the more uncommon symptoms of 
phaeochromocytoma. The picture presented by 
this patient is consonant with the possibility that 
the tumour was responsible for the symptoms. 

It is interesting to consider if the tumour and 
its secretions had any effect upon the course of 
labour. Both adrenalin and nor-adrenalin are 
produced by phaeochromocytomas (Holton, 
1949) and have different pharmacological effects 
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(Goldenberg, Snyder and Aranow, 1951), al- 
though these have been chiefly studied in 
relation to the cardiovascular system. The 
effects of adrenalin on the uterus are confusing 
(Reynolds, 1949). Kaiser (1950) and Garrett 
(1954) have shown that in general terms adren- 
alin inhibits the large coordinate uterine 
contractions in labour and reduces the muscle 
tone, while nor-adrenalin stimulates the uterine 
muscle, increases tone and increases the fre- 
quency of contraction, though Kaiser doubts if 
it increases the expulsive forces. The results of 
giving mixtures of these hormones could there- 
fore vary very much. Whether any hormonal 
effects were the basis of the failure of this woman 
to deliver herself cannot be ascertained, but 
further study of similar cases may throw light 
on this possibility. 





SUMMARY 


A case of phaeochromocytoma in an African 
woman is described. She died in obstetrical 
shock with epileptiform convulsions at term 
having failed to deliver herself. This might have 
been due to the effects of hormones produced by 
the tumour. | 

| 


We are grateful to Dr. D. B. Allbrook and 
Dr. P. B. Marshall of the Anatomy and Pharma- | 
cology Departments, Makerere College, for help 
in the discussion of this case. 
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Fic. 2 
Showing part of the tumour and its capsule, the adrenal gland and the thickening of the adrenal. H. & E. 
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Fic. 3 
Giant cells amongst the spindle cells. The sinusoidal nature of the blood vessels is 
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A PRELIMINARY SERIES OF CASES OF UTERINE HYPOPLASIA 
TREATED BY LOCAL INJECTION OF AN OESTROGENIC EMULSION* 


BY 


SARA FIELD-RICHARDS, M.B., M.R.C.O.G. 
Phillip Hill Clinic, Royal Northern Hospital, London 


THE human uterus has been shown to be in- 
capable of a growth-response to specific hor- 
monal stimuli until a certain degree of differ- 
entiation has been attained in or about the 
third month of embryonic life (Danforth, 1939). 
At this stage the caudal lips of the Miillerian 
ducts are fusing to form the primitive uterus 
(Willier, 1939). The medullary region of the 
gonadal rudiment commences to dwindle and the 
cortical region is producing the hormones which 
will control the future destiny of the structures 
derived from the genital ridges (Burns, 1938). It 
is pertinent to note here that throughout life the 
vascular pattern of the uterus has a profound 
effect on its growth and differentiation, the 
rudimentary uterine structures growing along a 
particular vascular network laid down in the 
early embryonic syncytium. 

Scammon (1926) has demonstrated that the 
uterine rudiment, which is 4-6 mm. long at the 
third month, undergoes growth at a uniform rate 
until the seventh month of pregnancy and that 
this rate is proportional to the pelvic and general 
skeletal development of the foetus. From the 
seventh month the uterine growth is accelerated 
but there is shrinkage a few days before birth 
with a reduction of muscular tissue. After birth 
uterine involution continues for about a fort- 
night until the organ is no larger than at the 
seventh month, the uterus remaining virtually 
unchanged until a year or two before the 
menarche (Scammon, 1930). 

The rate of growth of the foetal uterus cor- 
responds quite closely with the maternal rate of 
output of chorionic oestrogen. That this is more 
than coincidental is apparent in the light of 


* An extract of this article was read at the [nter- 
national Congress of Fertility in New York, 1953. 
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further observations. There seems little doubt 
that the ovarian secretion of oestrogen is sub- 
stantial for some time before the menses com- 
mences and that uterine growth has usually 
restarted by the age of 11 years, presumably 
under this oestrogenic influence (Parkes, 1929). 
This is confirmed by the fact that uterine growth 
can be stimulated in earlier childhood by the 
administration of oestrogens, the pre-pubertal 
organ in animals being sufficiently sensitive to 
render it a useful test object for the assay of 
oestrogens or gonadotrophins (McPhail, 1936; 
Freed and Soskin, 1937; Levin and Tyndale, 
1937; Evans, Varney and Koch, 1941). Exo- 
genous oestrogens have frequently been shown 
to be capable of causing uterine growth in 
immature animals (Allen and Doisy, 1927; 
Parkes, 1929; E. Allen, 1937; Reynolds, 1937) 
and in humans to reverse the atrophy following 
the menopause or ovariectomy (Allen and 
Doisy, 1927; Korenchevsky and Jones, 1947; 
Courrier, 1945). It has been observed in animals 
that the reactivity of the uterus to oestrogen 
varies with age (Price and Ortiz, 1944) and that 
the cervix of the adult rat is more sensitive to 
oestrogenic stimulus than it is in less mature 
animals (Hamilton, 1947). 

In normal women the uterus shows a small 
degree of cyclic growth which may be related to 
the cyclic variation of ovarian oestrogen or to 
the cyclic changes in uterine vascularity—or 
both. In pregnancy the great increase in the size 
of the uterus is possibly due in large measure to 
the direct mechanical stimulus, the effect of 
enormously increased oestrogen output by the 
placenta being in all probability an important 
factor. It is worth noting the order of this uterine 
development in gestation. While the average 
weight of the uterus in the pre-menarche is 
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10-15 g. and in the normal cyclic woman 
50-60 g. (fluctuating by a few grammes in each 
cycle), the pregnant uterus weighs as much as 
800-1,000 g. and after parturition never regresses 
to its previous size until after the menopause, 
when it gradually diminishes over a period of 
5 years or more (Loewe, 1925). 

The profound effect of the increased vascular- 
ity of the uterus upon uterine growth (Bouin and 
Courrier, 1929; Reynolds, 1938; MacLeod and 
Reynolds, 1938) must remain in the forefront of 
this discussion, especially as the effect of 
oestrogens in inducing development could easily 
arise from their vasodilator activity alone and 
not from any specific trophic effect on the 
myometrium. This suggests that augmented 
vascularity may thus increase general metabolism 
or bring some other special trophic agent, such 
as androgen, to the myometrium. Certainly 
oestrogens will induce uterine hyperaemia and 
even cervical erosion if in excess (Joachimovits, 
1927; Asdell and Marshall, 1927; E. Allen, 1928; 
Fagin and Reynolds, 1936; Jacobsen, 1944). 
Various changes have been observed following 
oestrogen administration: first an accumulation 
of fluid followed by tissue-infiltration with 
eosinophil and macrophage cells; the pre- 
secretory and mitotic changes occur in the endo- 
metrial glands and epithelium within a few hours 
and although mitosis is not much evident in the 
myometrium, unless the uterus is distended, 
there is a marked hypertrophy of myometrial 
cells (W. M. Allen, 1937). The cervical mucus 
becomes glairy or transparent and copious 
(Pommerenke and Viergiver, 1946) and the 
reticular connective tissue becomes collagenous. 

The condition in the adult described as 
uterine hypoplasia, or so-called infantilism, is 
commonly brought to light as a result of the 
patient complaining of infertility, although 
menstrual disorders ranging from amenorrhoea 
to menorrhagia may be presenting symptoms. 
The size of the uterus is generally below normal 
but especially characteristic is the dispro- 
portionately long cervix (Danforth, 1939) which 
is narrow, of poor vascularity and frequently has 
the so-called “‘pin hole os”. There is, further- 
more, a high incidence of retroflexion and acute 
anteflexion in these cases (Jarcho, 1946) and a 
shallow vaginal fornix is often seen. Bourne 
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(1947) postulates that the cause of infertility in 
these cases is an associated failure of ovula- 
tion, since maldevelopment does not prevent 
nidation. 

The cause of uterine hypoplasia is far from 
evident. While a great deal of work has been 
done which indicates that oestrogens are the 
promoters of normal uterine growth, it is not 
yet clearly established that hormones are the 
missing factor in the disordered development. 
There are many hypoplastic uteri in which the 
endometrium is responding to endogenous 
ovarian hormones, as shown by normal and 
regular menstruation (Jarcho, 1946; Clauberg, 
1934; Moricard, 1936; W. M. Allen, 1932; 
Courrier and Kehl, 1930). In such cases it may 
be that there is a deficiency of oestrogen which 
nevertheless does not disturb the endometrial 
cycle because of a lower threshold of response, 
or it may be that the myometrium is in some way 
prevented from responding to a normal oestro- 
gen output. 

The nature of such an inhibition is obscure. 
It may originate in the receptor failure of the 
individual muscle fibres themselves; in the 
production of antibodies in the uterus; in an 
inadequacy of vascular supply to the myo- 
metrium or in some irregularity of oestrogen 
metabolism arising in the liver or perhaps in the 
endometrial glands, where it is now believed that 
oestriol is normally formed as a metabolite of 
the ovarian oestradiol. The last possibility pre- 
supposes that the oestrogenic stimulus required 
for endometrial proliferation is qualitatively 


different from that needed for general uterine 


maturation. It is noteworthy in this connexion 
that in rats testosterone appears capable of 
counterbalancing oestrogen in its endometrial 
effect (Wilson, Hamilton and Young, 1941) and 
in excess even to cause endometrial atrophy. 
Nevertheless some increase in the size of the 
uterus of experimental animals has been induced 
with testosterone, probably through myotrophic 
properties which result from inhibition of pro- 
tein katabolism. In a similar way oestrogens may 
require the cooperation of a certain proportion 
of testosterone or some other hormonal agent, 
such as progesterone (Hisaw, Greep and Fevold, 
1937a), in order to provide an optimal growth 
stimulus to the uterus. The part played by folic 
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acid in promoting oestrogenic action (Hertz and 

Tullner, 1949) also needs fuller elucidation. 

Therapeutically, large doses of oestrogens 
administered to cases of uterine hypoplasia have 
hitherto frequently failed to produce any 
response (Moricard, 1936; Foss, 1938; Greene, 
1946; Bourne, 1947). If indeed it is possible to 
overcome any inhibition to response that may be 
present, it is reasonable to suppose that such 
failures originate from one or more of the 
following defects in the treatment: 

1. The wrong oestrogen may have been em- 
ployed ; 

2. Some other necessary hormone may have 
been omitted from the treatment; 

3. The oestrogen may have been administered 
by an inappropriate route; 

4. The dosage may have been inadequate or the 
duration and timing of treatment may have 
been unsuitable; 

5. The methods employed to recognize uterine 
development may not have been reliable. 

The reasons for the methods adopted in the 
present study will be clarified by the discussion 
of all these possibilities: 

1. The Oestrogen. Many oestrogens of both 
steroid and stilbene types have been employed in 
attempts to mature the infantile uterus in 
animals and humans and study of the results 
gives the impression that, where any success has 
been obtained, the hormone used has, as a rule, 
been closely related to the natural oestradiol 
(E. Allen, 1937; Parkes, 1929; Reynolds, 1937; 
Ferreira Gomez, 1947; Perloff, 1950). Dorfman 
(1937, 1940) found in obtaining responses in the 
infantile rat uterus that the most potent 
oestrogens (in decreasing order) were: 

oestradiol 

oestradiol monobenzoate 
oestrone 

equilin 

equilenin 

oestrone benzoate 
oestriol. 

Oestradiol is ideal for administration as a 
subcutaneous implant and could be employed if 
this method of treatment with very slow ab- 


| sorption could be made practicable (Perloff, 


1950; Greenblatt and Suran, 1949). 
Oestradiol monobenzoate or oestradiol dipro- 
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prionate are slowly absorbed from oily solution 
after intramuscular injection and for this purpose 
are to be preferred to the unesterified form. As 
an even slower absorption of oestradiol mono- 
benzoate can be obtained from an aqueous 
emulsion of this hormone (Lens, Overbeek and 
Polderman, 1949). Such a preparation for 
parenteral use was made available for this experi- 
ment by Messrs. Organon Laboratories Limited. 

Ethinyl oestradiol is the most potent known 
oestrogen but it is principally noted for its 
activity by mouth, by which route it is eliminated 
from the body within 24 hours. No longer- 
acting preparation of this hormone is yet 
available but its oral use has occasionally been 
reported as being very effective in cases of 
hyperplasia with amenorrhoea (Birnberg et ai., 
1947; Hoffmann, 1949). 

2. Other Necessary Hormones. Very little 
work has been done in which oestrogens and 
other hormones have been combined in an 
attempt to produce a uterine growth response 
and any remarks on the subject must be of a 
conjectural nature. Pituitary growth hormone, 
thyrotrophin and gonadotrophin, thyroid hor- 
mone, testosterone and progesterone are among 
the hormones which may partake in this effect. 

It has been demonstrated that testosterone in 
various forms has an effect in causing increase 
in uterine weight and vasculazity in rats 
(Korenchevsky and Hall, 1937; Aschheim and 
Varangot, 1939). This may be on account of the 
water and protein-retaining properties of this 
hormone, resulting in an increase of myometrial 
tissue. It is perhaps significant that the ovary 
produces both oestrogen and testosterone and 
that very evident synergism exists between the 
two hormones in many respects. On the other 
hand, it is established that they have contrary 
effects upon the endometrium, for the haemo- 
static action of testosterone is a styptic one upon 
the spiral arteries, while that of oestrogen is due 
to a renewal of proliferative stimulus preventing 
endometrial breakdown. 

Progesterone has been shown to have syn- 
ergism with oestrogens in bringing about the 
endometrial secretory phase but no such effect 
is known on the general growth of the uterus, 
although this has been surmised (Hisaw, Greep 
and Fevold, 1937b). The cyclic increase in 
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uterine weight is likely to be due to the menstrual 
effect alone and is in any case rapidly reversed. 
Furthermore, it has never been shown that there 
is any correlation between uterine hypoplasia 
and anovulation, in which it may be presumed 
that very little, if any, progesterone is pro- 
duced. 

The relationships between the anterior pituit- 
ary hormones, the thyroid hormones and the 
oestrogens are undoubtedly of great complexity 
but there has never emerged any clear indication 
that uterine development depends on any except 
the oestrogenic hormones themselves. 

3. Route of Administration. It will be 
apparent from the foregoing that defect of the 
vascular supply to the uterus may well be the 
cause or a contributory cause of hypoplasia. It 
follows that the best chance of success with 
oestrogen therapy is likely to attend local 
administration of the hormone into the uterus 
wall itself (Bouin and Courrier, 1929; Buchheim 
and Zaleski, 1930). It seems, however, that this 
perhaps fundamental aspect of treatment has 
been overlooked in almost all previous work on 
this subject. Ferreira Gomez (1947) did, how- 
ever, employ a method of injection of oestradiol 
monobenzoate into the uterine wall and ob- 
tained some promising results. In rabbits he 
observed that the uterine cornu which was 
injected increased in size more than the rest of 
the organ and that the overall uterine growth 
was comparable to that induced by about 50 
times as much of the oestrogen given by ordinary 
intramuscular injection. Both of these obser- 
vations stress the importance of the local treat- 
ment as there is a marked maximal effect at the 
site of administration. This author also found 
that in his clinical group local introduction of 
oestrogen bougies was as satisfactory as the 
injection and much more convenient, since his 
original method involved a daily injection into 
the uterine wall. 

It was part of the intention in the present 
work to test this principle further and to improve 
upon the method by the use of long-acting 
preparations of oestrogen and by spacing the 
dosage so as to simulate as far as possible the 
normal cyclic peaks of oestrogen production. It 
seemed, moreover, that it was important to 
limit the number of oestrogenic applications, in 
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view of the likelihood of the occurrence of 
cervical erosion. 

Long-acting forms of oestradiol which 
appeared suitable for overcoming these diffi- 
culties were: 

(1) Fused pellets of oestradiol introduced into 
the uterine lumen. 

(2) Emulsions of oestradiol monobenzoate 
injected into the cervix. 

4. Dosage. Failure to induce growth of the 
infantile uterus with oestrogens has sometimes 
been due to overdosage. That a high concen- 
tration of oestrogen is needed at the organ-site 
itself is suggested by the frequent absence of 
myometrial development, despite a cyclic endo- 
metrium and also by the rather frequent lack of 
success when oestrogens are given systematically, 
even when the dose is large by normal standards. 
It has been maintained by several authorities 
(Asdell and Marshall, 1927; Laqueur and de 
Jongh, 1928; Laqueur, Hart, de Jongh and 
Wijsenbeek, 1925) that repeated small daily 
doses have more uterotrophic effect than in- 
frequent large doses. This statement must be 
qualified since it is certain that the effects of the 





large doses concerned were of a relatively short 
duration, intramuscular oestradiol monobenzo- 
ate in oil being excreted in 3 or 4 days. 

It has been reported that in animals uterine 
response to oestrogens is exhausted in a few 
months (Engle and Smith, 1935; Selye, Thomson 
and Collip, 1935; Reynolds, 1935; McEuen, 
1936) and further that the optimal influence of | 
oestrogenic treatment upon the uterus is | 
attained by treatment only lasting 2 to 4 weeks 
(Zuckerman, 1937). This should not be un- 
expected, since the normal cyclic oestrogenic 
stimulus to the uterus is diminished from about 
the 26th to the 4th day of the cycle and this 
certainly suggests that a constant high dosage 
administration may be inadvisable and wasteful. 
It is also much more likely that such a regimen 
will interfere with menstrual rhythm. 

On the basis of this, it appears rational to use 
either small daily doses of oestrogen in fort- 
nightly courses, preferably once every cycle, or 
more conveniently to give a single monthly 
administration of a longer-acting preparation 
aimed at giving a small daily uptake for upwards 
of 2 weeks. This latter technique has been 
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(b) 
(6) After 4 injections. Marked general 
development. Cascading clean cervical plug. 
Conception 3 months later. 





(a) 


(a) Typical hypoplasia. Small os. Central 


veeks | erosion and no mucous plug. 
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(d) 
(6) After one injection—generalized increase 
in size with typical extension of erosion. 
Improved mucous plug. 


S.F-R. [208] 





(c) 
(c) After 2 injections. Cervix normal in size. 
Mucous plug clean and cascading. Concep- 
tion occurred within 2 months. 








Case 3 





(a) 
(a) Typical generalized hypoplasia and 
retroversion. 


CASE 4 


(b) 
(6) After 3 injections. Showing striking 
cervical development and clear mucous plug. 
Conception occurred during the next cycle. 





(a) 


(a) Typical cervix with pinhole os. 


() 





(6) After 2 injections. Marked increase in 
development, with a superficial non-infected 
“erosion”. 


S.F-R. 





(c) After 1 month with no_ treatment. 

Development improved but “erosion” more 

extensive. Electrocautery healed erosion, and 
patient conceived 6 months later. 
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previously reported in the treatment of uterine 

hypoplasia (Friedberg, 1951) and it would 

appear that a more adequate trial of this 
method would be a useful contribution, both 
to the treatment of the condition and to the 

evaluation of the aqueous emulsion as a 

medium. 

There remains the question of the optimal 
dose per injection and this may certainly vary 
from case to case. Jeffcoate (1939) indicated the 
uselessness of oestrogen therapy in gross hypo- 
plasia, although he reports a useful improvement 
in cases of more moderate degree. In the present 
series dosage cannot be clearly established until 
the propensities of the emulsion have been 
further investigated. Since it was planned to use 
the injection locally and since the absorption was 
expected to be prolonged over 2 to 3 weeks 
(Lens, Overbeek and Polderman, 1949), the 
dosages suggested were based on those used 
with implanted oestradiol (Perloff, 1950), rather 
than those usually employed for oestradiol 
monobenzoate by the intramuscular route 
(Zondek, 1934; Clauberg, 1933; Marlow, 1936). 
The emulsion available contained 10 mg. of 
oestradiol monobenzoate per ml. and it was 
thought likely that 1 ml. per month of this might 
be an effective dose. 

In the light of the foregoing information, it is 
submitted that maximal effects in maturing the 
infantile uterus might be expected if the following 
technique were employed: 

(a) Local injection of oestradiol monobenzoate 
into the cervix uteri; 

(b) Use of an aqueous emulsion of the hormone, 
which is expected to have an active duration 
of 2 to 3 weeks; 

(c) Injection of 10 mg. (1 ml.) once monthly, 
near the commencement of each menstrual 
cycle, if one exists. 

5. Assessment of Uterine Development. These 
are: 

(a) The overall length, breadth and depth; 

(6) The internal length; 

(c) The ratio of the length of the body of the 
uterus to the length of the cervix; one-half 
of this value is termed the uterine index 
(Meaker, 1934; Meigs, 1939); 

(d) The size and appearance of the os uteri and 
cervix as seen per vaginam; 
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(e) The incidence of retroflexion and acute 
anteflexion; 
(f) The weight of the organ. 

(a) The overall size of the organ can be 
roughly estimated by bimanual examination. 
This is subject to errors due to malformations of 
the uterus, to subcutaneous fat or to loaded 
bladder or bowel, as well as to personal errors 
arising from the method and impressions of the 
examiner. The resultant opinion is no more than 
helpful as a corroboration of other more 
accurate determinations (Russell, 1945). 

The size can also be approximately gauged by 
comparative X-ray shadows (Bourne, 1947) but, 
as this is arduous, difficult to standardize and 
subject to error through malformations of the 
organ, it was decided that this method was not 
sufficiently important to justify the use of 
expensive X-ray films. 

(b) The internal length of the lumen can be 
measured by means of a sound introduced 
through the os uteri to the fundus. For this 
purpose it is necessary to straighten out, as far 
as possible, a retroflexed or anteflexed organ for 
the reading to be taken and also to devise a 
means of marking the position of the external os 
on the sound. This measurement is simple and 
reasonably accurate but is troublesome as some 
very hypoplastic organs tend to be long and 
narrow. 

(c) According to Meaker (1934), an infantile 
organ exists if the uterine index (one-half the 
ratio of the body-length to the cervix-length) is 
less than 0-75. This index is a valuable estimate 
of the degree of development but up to now no 
valid method of determination has been 
described. 

In the United States an hysterometer is 
employed for this measurement. This graduated 
uterine sound is introduced to the cervical canal. 
When the point is felt to pass the internal os, a 
note is taken of the length. The instrument is 
then introduced further, until the fundus is 
reached. This gives the total length of the organ 
and that of the body alone can thus be calcu- 
lated by deducting the length of the cervix from 
the total length. 

Experience with uterine sounds suggests to 
the present writer that this method of estimating 
the position of the internal os is so subject to 
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error that the method is rendered valueless. An 
error of 1 cm. could easily be made and this 
error would be magnified in calculating the 
index: e.g., suppose the uterus to be measured 
has an internal length of 6 cm. and the cervical 
canal is 3 cm. long, then the uterine index will be: 

1/2 x3/3=0-5 which is a hypoplastic measure- 

ment. 

If an error of 1 cm. be made in the cervical 
measurement, making it 2 cm. long, the result 
will be: 

1/2 x4/2=1-0 which is a fully adult measure- 

ment. 

(d) The size of the cervix as seen per vaginam 
is an indication of the general development of 
the organ and is of value as a diagnostic guide, 
especially if considered in conjunction with its 
general vascularity and with the size of the 
external os. The absence of a clear, cascading 
cervical plug and the presence of shallow vaginal 
fornices afford further confirmation of the 
diagnosis. 

By standardizing the >osition of photographs 
of the cervix it was possible to assess the develop- 
ment of the cervix with some degree of accuracy. 

(e) Retroflexion is a common accompaniment 
of the hypoplastic uterus. It is, moreover, easily 
demonstrated. 

(f) No practicable method of gauging the 
weight of the uterus in vivo has been suggested. 

In much of the previous work on this subject, 
in which there appear claims of considerable 
uterine development resulting from oestrogen 
therapy, the striking absence of details con- 
cerning these important and difficult measure- 
ments does nothing to dispel the scepticism of 
the many who have failed to discern any 
maturation from similar treatment. It is hoped 
that this admission of the difficulties involved 
will encourage acceptance of the data which are 
here presented. 

The uterine index was considered important 
but not capable of accurate measurement and 
the cases investigated were assessed mainly from 
the size and appearance of the external os and 
cervix, from the internal length of the organ and 
from the impressions gained from bimanual 
examination. 

Material Used. An emulsion of oestradiol 
benzoate, 10 mg. in a 1 ml. ampoule, was the 
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standard dose, except in those cases where a 
superficial erosion was either present at the time 
of examination or developed later. 

In these cases 5 mg. was the selected dose. In 
one instance only there was an extension of the 
eroded area, which healed after cessation of 
treatment. 

Administration. The emulsion was drawn up 
into a glass syringe and a specially toughened 
fine bore (No. 12) needle with a 5-inch shaft was 
used. With a light volsellum the cervix was pulled 
gently downwards. The emulsion was injected 
at about } to | inch to the side of the canal of 
the cervix, directing the needle slightly inwards 
in order to allow for any displacement of tissue. 
In the case of the small, tough cervix, it was 
sometimes difficult to introduce the whole dose. 
This problem was, however, usually overcome 
after one or two treatments as the resulting 
hyperaemia made the absorption easy. 

Measurements. The question of accurate 
measurement in these cases presented one of the 
chief problems, as it was decided that the margin 
of error, using a hysterometer, was too wide. 
After due consideration it was thought that the 
best method was to pull the cervix downwards 
in the long axis of the vagina, endeavouring to 
make the alignment of cervix and fundus as 
continuous as possible. A soft metal sound, with 
a piece of rubber tubing on the shaft, was intro- 
duced through the cervical canal until the tip 
was felt to reach the top of the cavity. The tubing 
was then gently pushed upward until it rested 
against the external os and it was then fixed with 
an artery forceps and the sound withdrawn. A 
measurement was taken at each visit between 
the tip of the sound and the distal end of the 
rubber tubing, the result being recorded in 
centimetres. 

It will readily be appreciated that such a 
method must of necessity be open to some error. 
The impression was that the method would 
serve as a guide to the proportionate increase in 
size, even if the exact amount was not de- 
termined. 


RESULTS 


In view of the problems arising from the 
relative measurements obtainable, a series of 
controls was used. It was seen from these figures 
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that a slight but definite increase during the pre- 
menstrual phase in many instances occurred but 
the average weekly variation was slight, bearing 
in mind the method used. The average variation 
in length was 0-32 cm. in the whole series, whereas 
in the treated cases it was in the neighbourhood 
of 0-8-0-9 cm. a significant increase. 

It was only possible to obtain 10 control cases 
in this instance, owing to the difficulty of 
persuading the busy housewife to attend weekly 
over a period of 3 months. 

In this series an average number of 4 injections 
was given as it was found that, if the response 
was not immediate and progressive, treatment 
would prove disappointing. 

In the 30 cases the maximum increase in length 
was 2-2 cm. 

In the 30 cases the minimum increase in length 
was 0-4 cm., giving an average of 0-944 cm. 

The most striking feature, the increase in 
cervical development, was shown by the colour 
photographs which were all taken at mid-cycle. 
In many instances even a very poorly developed 
cervix showed a small but clear mucous plug. 

In several cases a very severe erosion 
developed, associated with the treatment and it 
was found necessary to suspend the injections 
and treat the cervix by electric cautery. In one 
instance conception occurred 6 months after 
healing. 

It was also noted that there was a marked in- 
crease in tubal tone, as shown by improved peri- 
stalsis, demonstrated by the Sharman Insufflator. 

An interesting point is that in no case was 
the menstrual rhythm disturbed. Table I shows 
the results in relation to subsequent pregnancy. 


CONCLUSION 


It is not possible to conclude from 30 cases 
that the results obtained could be repeated on a 


211 


much larger series of cases. Nor is it easy to 
estimate the proportion of successfully treated 
cases of infertility due to hypoplastic uterus by 
other means. In this series it has been proved 
that most of the cases treated did respond to the 
treatment by uterine growth and in a gratify- 
ingly high proportion of cases by pregnancy. 

Abortion in one or more cases before carrying 
to term is a common occurrence and may be 
regarded as evidence of increasing uterine 
maturation. 

Full-time pregnancy in 50 per cent of the 
cases must be regarded with some satisfaction 
and has been proved of statistical significance. 


ADDENDUM: STATISTICAL ANALYSIS 


(1) Comparison of 86 hypoplastic cases receiving no treat- 
ment with 30 hypoplastic cases receiving emulsion 











Cases Conception Proportion 
No treatment 86 10 -1163 
Emulsion 30 24 -80 
116 34 
34 
p =Tle~ -2931 
Standard error of difference in proportion 
= *29 x +75 a : 
° x *T9\ 36 + 36 
= af °2175 x -0449 
= -09766 
Actual difference in proportion -80—-1163 


= +6837 
=7-67 x Standard Error 





i.e., the proportion conceiving is significantly higher for 
the group treated with emulsion. 











TABLE I 
Conception Live Births Failures 
No. Per cent No. Per cent No. Per cent 
No Treatment (86) 10 11-6 8 9-3 76 88-4 
Oral Oestrogen (39) ) 23-1 6 15-4 30 74°4 
Intra-uterine Implant (15) _ an — 15 100 
Oestradiol Emulsion (30) 24 80 15 50 6 20 
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(2) Comparison of 86 hypoplastic cases receiving no treat- 
ment with 39 cases receiving stilboestrol 





Cases Conceptions Proportion 
No treatment 86 10 1163 
Stilboestrol 39 9 +2565 
125 19 
19 
p= Is 152 
Standard error of difference in proportions 
i MPA 2 lips 
~ *152x 6 + 39 
= 4/TR9x O32 
= -06925 
Actual difference in proportions -2565 — - 1163 


- 1402 
2-0 x Standard Error 


Hou 


ie., the proportion conceiving is not significantly higher 
for the group treated with stilboestrol. 
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SALPINGECTOMY OR SALPINGO-OOPHORECTOMY? 


BY 


T. N. A. Jerrcoate, M.D., F.R.C.S.E., F.R.C.O.G. 
Department of Obstetrics and Gynaecology, University of Liverpool 


CONSERVATISM is the aim when operating on a 
young woman suffering from a non-malignant 
condition. If the uterus has to be sacrificed 
ovarian function is preserved if possible. When 
both tubes are diseased at least one ovary and 
sometimes the uterus are saved. When only one 
tube has to be sacrificed the young gynaecologist 
is taught to conserve the ovary on that side as 
well as on the other side and, with this in mind, 
to divide the mesosalpinx close to the tube to 
avoid damaging the blood supply of the ovary. 
Thus, in the treatment of tubal pregnancy, 
salpingectomy rather than salpingo-odphorec- 
tomy is usually advocated and practised. 

In operating on the appendage, however, some 
thought is necessary as to the object of con- 
servatism in the particular case. If the object is 
to preserve ovarian tissue because of its endo- 
crine function then clearly the more that can be 
saved, the better. Sometimes, however, the 
primary object is to preserve reproductive 
function and, when it is, the operator might well 
pause to consider whether a more radical 
operation is preferable. Tubal pregnancy pro- 
vides the best example, although the argument 
might well apply to a few cases of chronic 
salpingitis in which one tube is open (or opened) 
and the other is beyond hope. 

When the diseased tube is removed and the 
patient left with one functional tube and two 
ovaries what are her chances of pregnancy? One 
ovum is liberated from one or other ovary every 
28 days and, during the course of time, the 
probability is that each ovary will produce an 
approximately equal number of ova, although 
not necessarily at equally spaced intervals. How- 
ever, for the sake of argument let it be assumed 
that there are 13 ovarian cycles a year, one of 
which is anovular. The average number of ova 
shed by each ovary in any one year is then 6. 
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The ova produced on the side without an 
oviduct will generally be lost, although very 
occasionally one may successfully migrate to the 
tube on the other side. Nevertheless, for all 
practical purposes, there will be only 6 ova which 
can possibly be exposed to spermatozoa in the 
tube during the year. 

If, on the other hand, the patient with uni- 
lateral tubal disease has both the tube and ovary 
of the affected side removed then, according to 
the present concept of pituitary ovarian relations, 
the one remaining ovary is called upon to furnish 
all the ova during the ensuing years. This means 
that all 12 ova liberated during a year will have 
an oviduct at hand, and the chances of pregnancy 
will be approximately twice as many as in the 
case where both ovaries are conserved. 

This may be held to be a theoretical argument, 
but it is one which is so difficult to refute that it 
appears to deserve a place among the factors 
which need to be considered when the extent of 
an operation is decided. Proof of its validity 
would require a prolonged follow up of large 
numbers of women to see if subsequent fertility 
varies according to the type of operation carried 
out for ectopic pregnancy—a project which 
abounds in practical difficulties. 

It is not suggested that one ovary should 
always be sacrificed; every case needs to be 
judged according to the needs of the patient. 
Moreover, it has to be recognized that if an 
ovary is removed it involves taking the risk of 
the other becoming diseased and having to be 
removed at a later date. Nevertheless, it may be 
considered that this risk is so small that it 
would willingly be accepted by most subfertile 
young women if it offered them better chances 
of pregnancy. The problem only arises when a 
woman is left with only one functional tube and 
where the need is to provide it with as many ova 
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SALPINGECTOMY OR SALPINGO-OGPHORECTOMY 


as possible, but this is a situation which arises 
sufficiently often to justify giving some thought 
to its management. 

It may be added that similar considerations 
arise in other connexions. For example, accord- 
ing to this argument, the woman with a uni- 
cornute uterus should be more fertile if she has 
only one ovary (on the side of the single tube) 
than if she has two. Again, the woman with a 
septate vagina and uterus didelphys or pseudo- 
didelphys is likely to double her chances of 
conception by having the septum removed. 
Otherwise, even if both halves of the vagina can 
be used for coitus, impregnation ordinarily 
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depends on choosing the Miillerian duct destined 
to receive the ovum during a particular fertile 
period. 

Conservatism in surgery is commendable, but 
it nevertheless needs to be rational and to be 
adopted to serve a purpose in a particular case 
rather than to satisfy a principle. Casual dis- 
cussion with colleagues has revealed an unaware- 
ness of the implications of salpingectomy as 
opposed to salpingo-odphorectomy, and for this 
reason the above argument appears to warrant 
ventilation. And the conclusion may be that it 
sometimes pays to put all the eggs into one 
basket. 











TRENDS IN THE RISKS OF CHILDBEARING AND IN THE 


MORTALITIES OF INFANTS DURING THE LAST 30 YEARS* 


BY 


CHARLOTTE A. DouGias, O.B.E., M.D., D.P.H., F.R.C.O.G. 
Medical Officer for Maternity and Child Welfare to the Department of Health for Scotland 


Tuis paper deals with the trends in Scotland of 

the Maternal Mortality, Stillbirth, Neonatal and 

Infant Death rates during the last 30 years. By 

their review it aims to depict the present position 

and to indicate where improvement is still 
necessary. By analyzing both the total and 
individual death rates for mother and child it 
reveals the character, extent and rate of occur- 
rence of the changes which have taken place. 
At various times during the period under 
review—chiefly from 1911 to the present time— 
the classification of maternal deaths has been 
subjected to alterations which tend to make 
yearly comparisons fluctuate in a way which may 
have little actual relevance to the yearly course 
of events. Further, the actual number of mater- 
nal deaths is small numerically and is also subject 
to chance fluctuations; hence a long enough 
period has been taken to show genuine trends. 

The following factors cause these difficulties in 

classification, viz.: 

1. The decennial revision of the International 
List of causes of death. 

2. Since the Stillbirths Registration (Scotland) 
Act of 1938, the Maternal Mortality rates 
have been stated more accurately on the basis 
of total births. In this present study, however, 
the death rates have been taken from calcula- 
tions made by Dr. McKinlay (Medical 
Statistician to the Department of Health for 
Scotland) on the basis of live births so that 
the years before and after 1939 can be 
compared. 

3. There is the difficulty in assessment which 
may arise where two or more causes are 
stated on the death certificate. 


* Read at a Meeting of the Edinburgh Obstetrical 
Society on 11th November, 1953. 


4. The final result to a great extent depends on 
the accuracy of certification. 


MATERNAL MoRrTALITY RATE 


Graph 1 

The first graph shows the maternal death rates 
for quinquennial periods from 1856 to 1950 and 
for the years 1951 and 1952 and 1953. It also 
shows the maternal death rate divided into the 
two broad groups of “‘Puerperal Sepsis’ and 
“Other Causes of Death”. Before the beginning 
of the century the fluctuations in the death rate 
were mainly accounted for by variations in the 
rate of Puerperal Sepsis which was presumably 
affected by the intensity of community septic 
diseases, such as scarlet fever, erysipelas, etc.; 
meantime the rate for Other Causes of Death 
tended to decline gently. From the beginning of 
the present century the maternal death rate 
started to rise very considerably and that rise 
continued until 1920 and was entirely due to the 
rise in the rate for Other Causes of Death. From 
1920 this rate remained steady for a decade 
while the further rise in the total rate was due 
entirely to a rise in the rate of Puerperal Sepsis. 
In 1930 the rate for Other Causes started to fall 
and the rate for Puerperal Sepsis began to 
decline shortly afterwards since when both rates 
have fallen rapidly to their present level of 0-9 
per 1,000 births. 


Graph 2 

Graph 2 shows the picture in yearly detail 
from 1911 to date and demonstrates that the 
fall which began in 1931 was chiefly due to the 
fall in Other Causes of Death. The Puerperal 
Sepsis rate began to fall steeply in 1934 and this 
sharp fall continued until 1939 when, after a 
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slight rise in 1940 and 1941, it continued more 
gradually until the present time. It is difficult to 
give exact explanations of many of those changes. 
There was a gradual awakening to the serious- 
ness of Maternal Mortality and in 1928 the 
Scottish Board of Health published a Report by 
Kinloch, Smith and Stephen on Maternal 
Mortality in Aberdeen 1918-27, with special 
reference to Puerperal Sepsis. This report 
focused attention on the fact that in the 
majority of infections, especially in the fatal 
ones, the infecting organism was introduced 
from without. The organism responsible was 
usually the haemolytic streptococcus and its 
relationship to Scarlet Fever, Masitoiditis, 
Erysipelas, etc., was established. The part 
played by attendants who were carriers, or who 
had sore throats was explained and from that 
time the now well-known methods of prevention 
developed. In the report of the Registrar General 
for Scotland for 1947 there is a table compiled 
by Dr. McKinlay which shows that the case 
fatality rate had increased until 1928, after 
which it began to drop although the notification 
rate continued to increase until 1934. In that 
same year, however, the decline in the death 
rate from Puerperal Sepsis began. In 1930 the 
Interim Report on Maternal Mortality and 
Morbidity was published by Dame Janet 
Campbell and this certainly awakened the public 
conscience, although obstetricians had been 
fully conscious of the seriousness of the problem 
for some time. Various other reports followed, 
more or less on the same lines. In spite of in- 
creasing obstetrical and local authority concern, 
little real effect was made on the rate of Other 
Causes of Death until 1941, when a rapid 
improvement began. One of the probable reasons 
for this began many years before. The recruit- 
ment examinations for the 1914-18 war had 
aroused national interest in the physical con- 
dition of the people and many local authorities 
had begun to turn their attention from environ- 
mental hygiene to the care of the person. It was 
soon realized that many physical defects of 
adult life had their roots in early childhood and 
thought, therefore, was directed to the care of 
the infant and child and this naturally was 
extended to the mother and her influence on her 
unborn babe. Local authorities began to 
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establish maternity and child welfare schemes 
and important items in these were home visita- 
tion and children’s and antenatal clinics. The 
general care of prospective mothers and their 
children, plus the newly acquired knowledge of 
the cause and of the prevention of rickets had its 
effect. It is probable that much of the intensive 
care, both preventive and curative, devoted to 
children from the early nineteen twenties began 
to show effects on the Maternal Mortality rate 
20 years later, evidenced in the gradual decrease 
in pelvic and other skeletal abnormalities which 
in turn led to less of the more obvious obstetrical 
difficulties and disasters. For some years, how- 
ever, the mildly contracted pelvis caused trouble 
especially in second and third births but now 
even mildly contracted pelves are becoming less 
common. 

A further advance was made when the Local 
Government (Scotland) Act, 1929, gave local 
authorities power to build institutions and it is 
to the credit of the Scottish local authorities 
that many of them took advantage of this power 
and began to build maternity hospitals. Some 
took over houses temporarily and adapted them 
for this purpose. These hospitals required 
obstetricians and gradually expert care became 
available in most parts of the country. In 1926 
there were between 250 and 300 beds for 
maternity purposes in the country—in 1934 the 
number was approximately 1,064. There were in 
1948 approximately 2,900 maternity beds in the 
country and this number has increased to about 
3,000 at the present time. This provision enables 
almost 70 per cent of the total births to take 
place in institutions where there is or should be 
expert care. While bed provision might be still 
more ample, it is now sufficient to admit all 
cases likely to exhibit abnormality and, if 
prenatal care were adequate, all such women 
ought to be admitted in time for elective and 
not emergency treatment. This fact is being 
generally appreciated for in the enquiry into 
prematurity conducted by the Department of 
Health for Scotland it was found that about 90 
per cent of premature infants were delivered in 
institutions. 

Until 1937 local authorities had little or no 
control over domiciliary midwifery except for 
women attended by midwives in their area, but 
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in that year the Maternity Services (Scotland) 
Act was put on the Statute Book. This Act 
compelled local authorities to make provision for 
the care of the woman in her own home through- 
out pregnancy, parturition and the lying-in 
period by providing a midwife, a general 
practitioner and also specialist obstetrical, and 
anaesthetist help, where necessary. The result 
was that every local authority which had not 
previously appointed either a consultant obste- 
trician or allowed a choice of consultant 
obstetricians then made arrangements for such a 
service. Because of the imminence of war and 
the necessity for concentrating on air raid 
precautions many of these services were not in 
full running order until 1941. The war, however, 
had another effect in that emergency maternity 
hospitals were opened up in different parts of 
the country to deal with evacuated pregnant 
women. These hospitals, too, required expert 
skill and obstetricians were placed in areas 
where their services were very badly required. 
These institutions, housed in private homes with 
little or no adaptation and the minimum of 
equipment, during their period of existence 
attended rather more than 7,800 cases. There 
were 4 maternal deaths—a rate of 0-53 per 
1,000 live births—when the average Scottish 
rate was 3-7. The stillbirth rate was 18 per 1,000 
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live and stillbirths when the average Scottish 
rate was 36 and the death rate of infants during 
the first two weeks of life was 10 per 1,000 live 
births when the corresponding rate for Scotland 
was 27-5. The patients were selected to a certain 
extent, though abnormal cases did slip through. 
They were admitted a few days before labour 
began and it is quite possible that good food and 
rest from household duties had much to do with 
the results achieved. Labours were surprisingly 
short and easy, while haemorrhages, both pre- 
natal and postnatal, practically never occurred 
and conditions like uterine inertia were un- 
known. The experience of these institutions has 
made me wonder whether a few days of complete 
freedom from household and other cares before 
labour might not make a big difference to the 
efficiency of labour. Maternal deaths were never 
at any time numerically large so that the saving 
of even a few lives could make a noticeable 
difference to the Maternity Mortality rate and 
the experience of these hospitals undoubtedly 
contributed to the downward trend. 

Table I shows the Maternal Mortality rate 
divided into its various individual causes of 
death according to certification. These calcula- 
tions were made by Dr. P. L. McKinlay and 
from them graphs have been prepared to show 
the trends of these individual causes of death. 


TABLE I 


Maternal Death Rates (per 100,000 Live Births) from Individual Causes: Scotland, 1931-51 
Dr. P. L. McKinlay 











1931-33 1934-36 1937-39 1940-42 1943-45 194648 1949-51 

Post-abortive sepsis . . Su os 31 44 35 39 27 8 9 
Abortion, non-septic bd na 13 19 15 13 il 11 7 
Ectopic gestation os 14 12 9 7 6 7 2 
Other accidents of pregnancy _ 6 4 3 7 3 3 2 
Placenta praevia ; ae 34 22 22 12 12 7 3 
Accidental haemorrhage .. 23 24 18 19 12 ll 7 
Other puerperal haemorrhage 35 46 41 43 36 30 7 
Puerperal sepsis 215 205 111 92 54 13 5 
Puerperal albuminuria, convulsions 85 83 76 72 53 30 16 
Uncontrollable vomiting 32 21 21 18 3 | 1 
Other toxaemias of pregnancy .. 23 18 15 25 1] 9 8 
Phiegmasia alba dolens, embolism 32 39 40 39 31 18 13 
Other accidents of childbirth 52 56 63 55 54 43 30 
Other and unspecified conditions .. 11 9 5 4 4 3 9 

All causes 606 602 474 450 317 194 119 
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Because of the small numbers involved 3-year 
periods have been used in making the calcula- 
tions. 

Logarithmic graphs (Graphs 3, 4, 5 and 6) 
have been drawn for each individual cause of 
death and the total Maternal Mortality rate is 
inserted to give a clear picture of the individual 
causes depicted. 


Graph 3 
Puerperal Sepsis and Post-abortive Sepsis 

The general trend for Puerperal Sepsis is down 
whereas the rate of Post-abortive Sepsis re- 
mained fairly level from 1931 to 1945 when it 
fell only to rise slightly in the last 3-year period. 


Abortion, non-septic 

The death rates from this cause rose slightly 
to 1934-36. Since then there has been a slight 
decline to the present time; but as therapeutic 
abortions come into this group of deaths perhaps 
more improvement could be looked for. 


Ectopic Gestation 


This rate has declined gently during the 
period of observation until 1946-48 when there 
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was a slight rise, since when it has fallen to a 
very low level. 


Graph 4 


Other Accidents of Pregnancy fell from 1931- | 
33 until 1937-39, then rose again with the early 
war period, and fell rapidly during the war. The , 
gradient levelled out after the war and during 
the last year or so has fallen to a rate of 2 per | 
100,000 live births. 

Placenta Praevia, once a formidable cause of 
death, during the period under review dropped 
gently until 1943-45 since when the fall has been | 
more rapid. 

Accidental Haemorrhage, formerly important | 
as a cause of maternal death, remained fairly 
steady until 1940. Since then it declined gently 
until 1948, when a rapid decline has set in. 

Other Puerperal Haemorrhage. This group of | 
causes includes third stage primary and secon- 
dary post-partum haemorrhages and remaiaed a 
considerable cause of death until 1946-48, since 
when a rapid fall has taken place. 





Graph 5 


Puerperal Albuminuria and Convulsions. Under | 
this title are grouped Pre-eclampsia, Eclampsia, 
(Scotitend) 
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etc. In former years these, the second highest 
group of causes of death, have declined gradually 
until 1940-42, then more rapidly during the 
latter war years and on until 1948, since when 
the rate has fallen to 16 per 100,000 live births. 
Improvement still could be looked for here. 

Uncontrollable Vomiting remained fairly steady 
until 1940-42, since when it has fallen rapidly 
and as a cause of death is now virtually extinct. 
Uncontrollable vomiting has been considered 
as a toxaemia and also as a psychosomatic con- 
dition. The fall during the war was ascribed to 
the fact that women had many things other than 
themselves to think about. Had that been so, 
the rate might have been expected to rise after 
the war but this has not occurred. So the 
possibility is that perhaps this condition may 
have been initiated by a minor food deficiency 
which for some reason or other had disappeared. 
Also because of better clinical teaching given to 
medical students during the last decade or so 
medical practitioners appreciate the potential 
danger of the condition and send such cases to 
hospital much earlier. 

Other Toxaemias of Pregnancy fell slightly 
until 1937-39, rose somewhat during the early 
war period but fell rapidly during the latter years 
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of the war and since then the decline has been 
more gradual. Toxaemia, however, is still a 
significant contributory factor in the total rate. 

Phlegmasia Alba Dolens and Embolism rose 
gradually from 1931-33 and remained at a fairly 
high level until 1940-42. Like Other Causes of 
Death it fell somewhat during the later years of 
the war and has continued to fall but the decline 
is gentle and it is even now the third highest 
individual cause of death. 


Graph 6 


Other Accidents of Childbirth in 1931 were the 
third highest group of conditions which were a 
cause of death. These rose until 1937-39, since 
when they have fallen, but still remain the chief 
component of the Maternal Death rate. 

Unspecified Conditions have fluctuated but on 
the whole have remained much the same 
throughout the period under review. 

The Maternal Mortality rate still continues to 
fall and in 1953 there were 85 maternal deaths « 
including 13 from abortions. This represents a 
Maternal Mortality rate of 0-9 per 1,000 births, 
live and still, or a rate of 0-77 excluding death 
from abortion. 

Maternal Mortality varies with social class 
and Table II prepared by Dr. McKinlay 
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shows the class differences in mortality cor- 
rected for age of mother. Because the number 
of deaths in each year is small, the years 1939-40 
have been grouped together and contrasted 
with the years 1944-50 inclusive. 

In pre-war years, with the exception of the 
peak in Class III, Maternal Mortality increased 
with descent in the social scale. While all rates 
have fallen, this pattern has remained in the post- 
war period with the exception of the rate for the 
unmarried mother. Since the war local authori- 
ties have given more intensive care to this group 
of women. The vast majority are primigravidae 
and their pregnancies carry the risk peculiar to 
first births, yet as a class they have experienced 
a tremendous improvement. Might not freedom 
from financial and social obligations have had 
some influence on the result? The rate of decline 
in mortality has been greatest among unmarried 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


mothers and decreases as the social scale 
ascends. In Classes I and II the mortality rate 
was already low and it is more difficult, there- 
fore, to effect improvement but this lack of 
improvement is interesting in view of the fact 
that the stillbirth rate has fallen more steeply 
in Social Classes I and II than in Social Classes 
IV and V. 

In Table III prepared by Dr. P. L. McKinlay 
are set out for a condensed list of causes the 
experience of the two most contrasting classes, 
i.e., classes I and II and the unmarried. (The 
rates for Classes III and for IV and V are 
not shown since in each cause group they 
approximate so very closely to the national 
average and the differences observed on the 
number of deaths available are insignificant.) 

For the period 1939-40 the recorded rates of 
each of these cause groups in Classes I and II 


Taste Il 


Maternal Mortality per 100,000 Births, Adjusted for Age According to Social Class of Father 
Dr. P. L. McKinlay 





Ratio of Rates 








for 1944-50 anaes 
Social Class 1939-40 1944-50 Expressed asa ps of Deriies 
Percentage of 
1939-40 Rate 
I and I 273 161 59 41 
Ul 459 214 47 53 
IV and V 421 189 45 55 
Illegitimate 618 192 31 69 
TABLE Ill 


Maternal Mortality by Cause Group in Classes I and II and Unmarried Mothers—Rates per 100,000 Births 
Standardized for Age of Mother 
Dr. P. L. McKinlay 





1939-40 


1944-50 








Iand II Unmarried Total 


Iand II Unmarried Total 








Abortion 19 237 40 7 72 22 
Ante-partum haemorrhage — 28 12 39 13 8 19 
Post-partum on m 24 60 43 15 16 21 
Eclampsia ‘ = 38 80 68 33 19 30 
Other toxaemias 27 70 43 15 14 15 
Accidents of birth 38 23 58 30 21 41 
Puerperal sepsis ; 59 136 77 15 21 20 
Puerperal embolism and thrombosis 27 36 40 25 8 20 

All causes 273 618 426 161 192 199 
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are lower than the national rate, which suggests 
that the more favourable experience may be due 
to general rather than specific factors. The 
experience of the 1944-50 period in respect of 
eclampsia and other toxaemias of pregnancy 
and also of puerperal embolism and thrombosis 
shows no advantage over the national rates 
although for the remaining causes their rates 
are more favourable than the national rate; for 
unmarried women however the picture is differ- 
ent. In the earlier period the chief cause of their 
excess mortality was due almost entirely to 
abortion and puerperal sepsis whereas the latter 
period shows that their rates in all causes have 
improved and are on the whole better than the 
national average though they still show excess 
mortality from abortion. 

The last 148 maternal death reports received 
by the Department of Health for Scotland have 
been examined. These deaths occurred in the 
years 1951, 1952 and the first half of 1953, but 
are not representative of all areas in Scotland. 

In those examined 4 deaths had no connexion 
with pregnancy beyond that of time. The causes 
of death were carcinoma, subarachnoid haemor- 
rhage, intestinal obstruction and anaesthesia. 

In 25 cases the woman was suffering from 
some condition from which she would have died 
ultimately but presumably pregnancy hastened 
the advent of death. The causes of death were 
advanced tuberculosis, heart disease, thyro- 
toxicosis, essential hypertension, etc. 

There were 77 deaths, i.e., 52 per cent, in 
which the death seemed unavoidable in the 
light of the present knowledge. In 60 per cent 
of these delivery was completed spontane- 
ously. 

In 13 instances death occurred because the 
woman did not seek or refused to accept ante- 
natal advice. In a few others antenatal care was 
obviously not of the best but only in 1 could 
death be attributed entirely to faulty antenatal 
care. 

There were 16 deaths from abortion all but 2 
obviously procured and mostly by married 
women who had 4 or more children alive. In 
view of these findings there would seem to be 
need for a wider dissemination of the knowledge 
of contraception. These deaths are certainly 
avoidable and mental distress must be profound 
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when women with young families whose present 
and future welfare depends on them deliberately 
incur such a risk. 

In 2 instances post-partum care appeared to 
influence the fatal result. In 1 the patient herself 
was to blame. 

There were 11 cases of bad midwifery, such as 
failed forceps before admission to hospital, high 
or mid-cavity forceps with resultant lacerations 
and extreme shock; forcible expression of the 
placenta within a few minutes of the end of the 
second stage of labour, ruptured uterus, etc. 
Such deaths from bad obstetrics may be few, 
but their prevention would still make a difference 
to the Maternal Death rate. 

There were 21 deaths from eclampsia, pre- 
eclamptic toxaemia or albuminuria. In some 
instances every possible care appeared to have 
been taken, in others prenatal care was not of 
the best though in most of such instances the 
patient herself was as much to blame as her 
attendants. When such patients default from 
clinic or surgery a note to the Medical Officer 
of Health would ensure visitation as often as 
desired. All women showing high blood pressure 
or albuminuria could be visited weekly if 
information regarding them was passed to the 
local authority. 

Twenty-five deaths were ascribed to embolism, 
mostly pulmonary embolism. In some, death 
was unavoidable and occurred during the course 
of a seemingly normal puerperium and therefore 
could not have been anticipated. In others there 
was the usual history of varicose veins. In 23 
delivery had been spontaneous and easy; in 2 
spontaneous after medical induction of labour. 
In none had there been anything indicative of 
any septic focus. In those where varicosity was 
mentioned, case histories do not say whether 
the varicose condition existed before pregnancy 
or whether it had arisen during the pregnancy. 
The majority of those women appear to be drawn 
from the Registrar General’s classes III, IV 
and V, therefore presumably they would have 
had to take complete charge of their households 
during pregnancy. As indicated earlier in this 
paper it was women from these same three 
classes who were in the majority in the emer- 
gency maternity hospitals and there was no 
death from embolism. Should women suffering 
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in this way be admitted to hospital for a week or TasLe IV 
two before delivery? Legitimate Stillbirths by Age of Mother per 1,000 Total 
. P Births 
In 22 cases Caesarean section was the opera- 
tive procedure in effecting delivery. At times the All 
operation was one of election, at other times ae 7 Ot St Mt Bt Me 
one of emergency, but in all cases the history 
+ gs . 1939 .. 42 29 29 36 46 62 77 
indicated that it was a necessary procedure. — on 2 a a a a 
1941 .. 39 19 29 34 43 57 68 
1942 .. 38 27 28 31 41 55 68 
THE STILLBIRTH RATE no..322 6 0 7 DD ® 
The Registration of Stillbirths (Scotland) Act 1944 .. 32 21 i Se a ae 
was put on the Statute Book in 1938 and regis- oo “ = = 2 2s a a = 
tration began in 1939. Since the beginning of a 
- - ieee 1947 .. 30 19 22 25 33 41 60 
registration the total stillbirth rate has fallen jo4g .. 28 22 22 #23 #32 40 5% 
from 42 per 1,000 total births, live and still, to 1949 .. 27 21 20 200 « «3300 ( 400—i«é 
26 per 1,000 births, live and still, in 1952, that 1950 .. 27 23 19 23 27 41 63 
is a fall of 37 per cent in a space of 13 years. 4 we = : — - - = } 
Table IV shows the stillbirth rates per 1,000 953 95 — — ~— ~~ Ww — 
total births by age of the mother. The small 
TABLE V 
Stillbirths by Parity 
ae Stillbirth 
‘ : Illegitimate 
— Number of Previous Children Stillbirth Rate per 
oe 12 383 46 $$ 6 7 g 9 wo pean 
1939 49 30 32 41 43 43 53 59 58 61 86 48 42 
1940 44 29 36 43 43 53 55 71 81 86 102 51 42 
1941 44 30 49 60 63 50 40 
1942 42 27 31 35 38 44 49 51 60 72 78 47 38 
1943 37 23 30 36 42 53 49 59 78 54 97 42 36 
1944 36 21 25 31 37 52 48 65 50 53 75 41 33 
1945 35 23 29 33 37 40 56 48 77 79 74 37 33 
1946 36 21 26 33 40 42 46 52 57 61 74 38 32 
1947 33 21 26 31 38 39 42 53 48 47 76 42 30 
1948 30 20 26 31 36 41 42 59 47 66 75 36 29 
1949 28 17 24 31 32 43 54 64 42 61 80 35 27 
1950 27 18 25 32 37 36 50 45 49 36 64 35 26:9 
1951 27 18 23 30 36 41 60 56 41 67 78 37 26:6 
1952 28 18 24 25 33 36 39 48 50 58 69 34 26-0 
TaBLe VI 
Stillbirth Rates, Per cent of Average by Age of Mother and Previous Parity, Scotland 1946-50 
Dr. P. L. McKinlay pate: 
’ Age of Mother 
t —_ = > 
Pantous Sastiy 20 20— 25— 30— 3s5— 40+ All Ages 
ks 81 82 ill 154 186 238 109 
Ds 44 53 58 75 104 157 68 
, 45 69 70 91 120 163 89 
a a 86 78 110 137 189 111 
46 -- 113 99 119 151 214 138 
7+ en — _— 114 127 189 255 197 
Totals .. 76 74 ar 108 : a «|. 1000CO 
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numbers involved in the age groups under 
20 and over 40, respectively, tend to make the 
rates fluctuate but the general trend of each age 
period since certification began has been down- 
ward and it is to be noted that the rates for 
women under 20 years of age are usually a little 
higher than those of the 20 to 24 age group. 
The 20-24 age period carries the lowest risk 
after which the risk of stillbirth appears to 
increase with advancing age. 

Table V shows stillbirths by order of birth. 
From this Table also it will be seen that since 
registration began there has been a gradual 
reduction in the rates with each parity, the rate 
for primigravid women always being higher than 
for those bearing their second child, but while 
the rates for all parities have fallen the rate 
increases with advancing parity. 

Table VI calculated by Dr. McKinlay shows 
the stillbirth rates per cent of the average by age 
of mother and previous parity in Scotland for 
1946-50. Each factor of age and parity has its 
respective influence on the prospect of a still- 
birth and there is a greater risk with increasing 
age and parity, except that among primiparae 
the foetal loss is heavier on the whole than for 
degrees of previous parity up to 4. Each factor 
is also of importance within the specific value 
of the other; thus, for individual parity groups, 
the rates increase with advancing age of the 
mother while in the differing age groups the 
heaviest rates are found among primiparae and 
the higher degrees of multiparity. 


Taste VII 


Correcting Factors for Maternal Age and Parity and Still- 
birth Rates in Different Social Classes, Scotland, 1949-50 
Dr. P. L. McKinlay 





Stillbirth Rates Per Cent of Average Rate 





Social 








Class Crude Corrected Corrected Corrected 
Rates for Age for Parity for Age 

and Parity 
I ee 62-4 59-8 67-1 60-3 
ll ja 87-9 81-7 91-9 82-5 
Ill ~ 96-1 97-7 97-5 97-8 
IV - —— 108-1 103-8 107-9 
Vv .. 124-3 122-2 117-0 120-9 
Totals 100-0 100-0 100-0 100-0 
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Table VII shows that when stillbirth rates 
are corrected for age and parity class distinction 
is of far greater moment than even age or parity 
in producing a high stillbirth rate and the rate 
in Class V is almost double that of Class I. 
The problem for the future therefore is to make 
the physical condition of women of Classes III, 
IV and V as good as that of Classes I and II 
but here again the problem is why there should 
be these differences and whether they are due 
to genetic differences or whether to the amount 
of physical work the woman has to do in caring 
for household and children. Once more the good 
results obtained in the emergency maternity 
hospitals raise the issue of the value of a period 
of enforced rest prior to labour. 

Table VIII shows the stillbirth rates per 
1,000 total births live and still, for individual 
causes of death and their respective effects on 
the fate of the foetus. From those figures it is 
clear that as far as General Diseases of the 
mother are concerned, these in themselves have 
never been a major cause of stillbirth, but also 
that there has been little change in the rates 
since registration began. 

Maternal toxaemias and ante-partum haemor- 
rhage always were responsible for a considerable 
proportion of intra-uterine deaths and in the 
years under review these have dropped by 36 
per cent. 

Developmental defects in the foetus incom- 
patible with separate existence would appear to 
have been uninfluenced by any medical advance. 

There has been a welcome fall of more than 
50 per cent in foetal death due to difficult labour. 
In the earlier years of certification there was 
obviously some laxity in stating the cause of 
death and considerable numbers of stillbirths 
had to be classified in the Ill-defined and 
Unknown class, but with the increasing interest 
taken by the profession this matter has gradually 
righted itself and this group has dropped to less 
than a third of what it was formerly, whereas 
the group of Other Defined Causes has risen 
to almost twice what it was in 1939. During the 
last 3 years the Registrar General has further 
divided this latter group into Placental and 
Cord Conditions and Other Defined Causes. 
For a few years now these rates have remained 
pretty much the same. It would seem, therefore, 
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that special care must be given to women 
suffering from general diseases as well as to 
those suffering from toxaemias and ante- 
partum haemorrhage. In the light of present 
knowledge it does not seem that much can be 
done about foetal defects. The rate due to 
difficult labour has been falling year by year 
and it is hoped may continue to improve. The 
same observation may be made on cord and 
placental conditions and other defined causes. 
Though ill-defined and unknown causes have 
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dropped remarkably no stillbirth should be 
certified as of unknown cause until after all 
possible methods have been tried to elucidate 
the cause of foetal death. 

A Table has been prepared showing the rate 
of foetal defects by age of mother and by parity 
and also birth injuries by age of mother and 


parity. Because of the small yearly numbers | 


the years 1949, 1950 and 1951 have been groupe: 
together in calculating the rates. 
Tables IX and X show that at ages under 20 















































Tasie VIII 
Scotland 
Stillbirth Rate by Cause per 1,000 Total Births, Scotland 1939-52 
oil Ante- —  Ii-defined 
General = tox. = Partum = Foetal_Diifficult Other or All 
Year Diseases < H Def Defined Unk 
of Mother #°™ias aemor- ects Labour Gono nknown Causes 
L rhage be, 2 A _ Causes 
1939 0-8 3-7 5-5 5-9 9-5 2-9 13-4 42 
1940 0-9 4-4 5-0 6:1 8-9 3:1 13-7 42 
1941 1-3 4:0 5-1 9-0 11-3 0-7 8-1 40 
1942 1-2 4:2 5-2 6°8 10-4 4-2 6:3 38 
1943 1-2 3-4 4-3 6:1 9-3 4-5 6-9 36 
1944 1-0 2:8 3-9 5-9 9-1 4-4 5-5 32 
1945 1-0 3-0 3-7 6-7 8-5 4-4 5-5 33 
1946 1-1 2-7 3-7 6:0 8-9 4-0 5-9 32 
1947 1-1 2-7 3-5 5-2 8-6 4-8 4:6 31 
1948 0-9 2:1 3-9 5-5 7:3 4-4 4-7 29 
1949 0:8 2-4 3-8 5-1 6:3 4-7 4-0 27 
Other 
Placental Other 
and Cord Defined 
Conditions Causes 
1950 0-8 2:3 3-9 4-8 5-4 4-1 0-9 4:7 27 
1951 0-8 2:7 3-8 5-1 4-8 3-9 1-1 4-2 27 
1952 08 21 38 56 3-9 4:8 1-1 3-9 27° 
TABLE IX 
Congenital Malformation and Birth Injury by Age of Mother ; 
Years 1949-51 —20 20+ 25+ 30+ 35+ 40+ All Ages 
Congenital Malformation 5-18 4-57 4-15 5-30 5-83 10-35 5-02 
Birth Injury 4-69 3-94 4-67 6-58 10-07 14-28 i 
TaBLe X 
a _ Congenital Malformation and Birth Injury by Parity et 
All 
Years 1949-51 0 1 2 3 4 5 or int, im 9 © Grom 
Congenital 
Malformation .. 5-17 3-81 5-11 5:64 4-60 6-94 9-21 9-92 8-30 7-22 11-08 5-02 
Birth Injury .- 6-71 3-79 5-09 6-04 7:97 9-58 12-44 11-69 10-S1_ 11-73 12-31 5-97_ 
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TRENDS IN RISKS OF CHILDBEARING AND IN MORTALITIES OF INFANTS 


and from 30 years onwards the risk of a still- 
birth due to malformation tends to be above the 
average risk and that the risk of a stillbirth for 
primigravidae is higher than the risk with a 
second or third pregnancy—the risk being 
considerable from parities above the fifth. 

In preparing the parity tables it was impossible 
to classify illegitimate stillbirths into parities 
so all illegitimate stillbirths have been placed 
in the O parity group and calculated against a 
denominator containing all legitimate first 
births, live and still, plus all illegitimate births 
live and still. Even with this ‘“‘weighting”’ of the 
O parity group the rate is still less for the first 
than for the fifth and subsequent pregnancies, 
so it would seem that on the average if birth 
injury sufficient to cause stillbirth is to be kept 
as low as possible families should be limited 
to 4. 

Graph 7 shows the stillbirth rates by social 
class for the years 1939, 1945, 1948 and 1951. 
Prior to the last war stillbirth rates were high 
in all social classes with a noticeable peak in 
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social Class III (skilled artisan) and another in 
Class V (unskilled labourer). As has been 
indicated already there was a tremendous 
increase in maternity hospital provision during 
and after the war—food rations were much the 
same for all, irrespective of class; intensive 
antenatal care and specialist obstetric care were 
available to all women; yet, in the post-war 
years, in spite of the aforementioned levelling 
social factors, the stillbirth rates showed a more 
obvious class distinction than in the pre-war 
period. In subsequent years this class distinction 
is still obvious though the rates for each in- 
dividual class of society have fallen and that for 
Class I is now less than 50 per cent of that for 
Class V. To explain this is difficult because 
women of all classes can obtain the same skilled 
obstetrical care especially when an abnormal 
pregnancy or delivery is expected. The difference 
probably lies in the woman herself, either in her 
physical condition prior to pregnancy or in the 
intelligent care she takes of herself during preg- 
nancy and the table above showing the Stillbirth 
Rates in the Different Social Classes corrected 
for the factors of age and parity makes it clear 
that social class seems to be the important factor 
in determining the rate. Earlier in this paper 
when discussing Maternal Mortality I made a 
passing reference to the low stillbirth rates of the 
emergency Maternity Hospitals. The women 
admitted to those hospitals came from social 
Classes III, IV and V, and, though to some 
extent obstetrically selected, presumably had 
the mental and physical make-up of their class, 
yet the Stillbirth Rate was low. Did the few days 
relief from all domestic and other obligations, 
plus rest in hospital prior to labour have any 
effect in tending to produce a more viable foetus ? 
There may be nothing in this but it is a point 
worthy of consideration. 


THE INFANT MORTALITY RATE 


The Infant Mortality Rate which comprises 
all deaths of children under a year per 1,000 live 
births should be divided into those infant deaths 
which are part of the child-bearing process and 
those which are part of the business of living. 
Graph 8 gives the Infant Mortality Rates for 
Scotland from 1900 to 1951, i.e., half a century. 
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From 1910 the Registrar General published data 
concerning the deaths and death rates under 
one month. Later, as realization of the causes 
of neonatal deaths became clearer data were 
given showing infant deaths at ages under one 
week and under one day of life. 

Since 1900 the Infant Mortality Rate has 
fallen steadily though with fluctuations until 
1940, since when it has fallen very steeply to 
the present rate of 31 per 1,000 live births in 
1953. 

The graph clearly shows that the tremendous 
improvement has been in the age period between 
1 and 12 months. There was little improvement 
in the neonatal mortality rate until 1940 when 
a steep decline began. Here again, however, the 
improvement is chiefly in the older age period, 
i.e., between the ages of | week to 1 month; 
whereas the death rates under | day and between 
1 day and 6 days show little improvement. At 
the present time more infants die under the age 
of 6 days than between 6 days and | year. 

It is these first weeks of life which especially 
concern the obstetrician. During the year 1952, 
apart from 361 stillbirths due to birth injury, 
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there were 258 infaiats who died from that cause 
and it is worth remembering that apart from 
those who die there are always some who live as 
mental defectives, dull and backward children, 
spastics, etc. In the country there are about 
8,000 persons suffering from mental defects 
living in institutions or boarded out with 
guardians and about 5 per cent of these are 
defective through birth injury. As each one costs 
the state about £250 per year and may live for 
65 or 70 years the cost to the nation is enormous 
as well as being unnecessary. Every endeavour 
should be made to reduce these cases to a 
minimum. In the same period asphyxia and 
atelectasis accounted for 412 infants, of whom 
90 per cent died within the first 6 days of life. 
Whether or not such deaths can be avoided | 
leave to clinicians. In the light of present know- 
ledge congenital malformations cannot be 
avoided. 

Prematurity is the largest single cause of 
neonatal death and 80 per cent of premature 
infants die under 1 week of age. The Depart- 
ment of Health for Scotland, in collaboration 
with the local authorities, conducted a pilot 
survey into the incidence of prematurity in 
Scotland. Every local authority co-operated 
though some returns arrived too late for in- 
cluding in the data used. It was found that 
premature live born infants amounted to 5 per 
cent of the total of live born children but that 
the incidence varied from 4 per cent in the rural 
to 6-3 per cent in congested urban areas. Of the 
4 principal cities, Edinburgh had the most 
favourable rate of 5-83 (still above the national 
average) while the incidence in Dundee was 
8-12 per cent. Though premature infants were 
only 5 per cent of the total live births they 
accounted for half the total infant deaths during 
the first 3 munths of life and their mortality rate 
in this period was 200 per 1,000 compared with 
under 20 among full-time infants. 

Table XI indicates clearly the tenuous hold 
on life of the premature infant—not only in 
the first week but even for those who survive 
to between | and 3 months their death rate is 
3 times that of the full term infant. Most inten- 
sive and intelligent nursing is required for these 
babies and special efforts should be directed to 
prevent the occurrence of retrolental fibroplasia. 
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TABLE XI 


Death Rates at Different Periods of Life in Premature and 
Full-time Infants, Scotland, 1952 
Rates per 1,000 Live Births 











Ratio of 

Rates in 
Pre- 

Pre- Full- ’ 

Total enetese comme mature: 
Full- 
term 

Infants 

Underiday.. 8-10 67-39 6-05 11-14 
1-6 days 8-92 93-03 4-51 20-63 
1-2 weeks 2-12 19-06 1-24 15-37 
2-3 weeks 1-13 4:77 0-94 5-07 
3-4 weeks 1-04 6-13 0-77 7:96 
Under 1 month 22-31 180-38 13-51 14-09 
1-3 months .. 6-08 15-43 5-60 2-76 





The education and care of a blind child is even 
more costly than that of a mental defective while 
the tempo of the modern world must make their 
life very hard and difficult. The deaths of full- 
time infants might become almost negligible if 
birth injuries could be avoided. The Department 
of Health for Scotland intend to conduct a 
further survey during 1954 into prematurity; 
this time, however, an endeavour will be made 
to include premature stillbirths as well as pre- 
mature live births. More research might shed 
light on some of the present obscurities regarding 
the causes of prematurity. 

Graph 9 shows the neonatal loss grouped 
according to social class and as with the still- 
birth rates there is a gradual increase in mortality 
as the social scale descends. Those differences in 
foetal and neonatal death rates between social 
classes would seem to be due to the greater 
number of nonviable foetuses born to the less 
socially privileged women and Dr. J. W. B. 
Douglas (1951) has published data to show that 
if infants or foetuses weighing less than 5} 
pounds at birth were excluded there would be 
little difference in the rates between one social 
stratum and another. It is generally taken for 
granted that viability is related to the period of 
gestation but Gibson and McKeown’s (1950) 
work seems to show that duration of gestation 
does not vary significantly with social class but 
that there is a significant difference in the birth 
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Mortalities of Early Infancy by Social Class of Father. 


weights of infants born to women of the different 
social classes (1951). This would appear to be in 
agreement with Professor Baird’s (1947, 1949) 
work on stature in relation to birth weight. What 
causes this difference is of importance to public 
health workers because if possible it should be 
prevented. Food may be a cause, but food in 
reasonable quantity and quality should now be 
available to all. Pre-natal care may at times be 
better in Class V than in Class III, but too often 
women who know how to get the best attention 
yet do not take the benefit of that care. This 
gives rise to the thought that such carelessness 
or seeming carelessness is a rejection of the preg- 
nancy in the same way as is the procured 
abortion. Apart from the case of the unmarried 
mother, most of the procured abortions occur 
in the higher multiparae who feel that they are 
unable to cope with another child. It seems to 
me that women who show such seeming careless- 
ness do not particularly wish to have another 
child and are therefore indifferent to its fate and 
their own welfare. 
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The infant mortality of the third and fourth 
weeks of life is low and the infants who die 
during this period are chiefly prematurely born 
and those suffering from congenital malforma- 
tions. By this time the Health Visitor has got 
into the home and has begun her patient edu- 
cation of the mother, and much of the success 
of the work of the child welfare services is shown 
by the fact that the Infant Mortality Rate after 
the first month of life in 1953 was 11 per 1,000 
live births. 

Graph 10 again shows the tremendous differ- 
ences in the postnatal mortality of children of the 
different social classes. Intelligence in rearing 
children must play its part here for this death 
rate rises sharply with parity in the lower class 
families but does not change with parity in more 
privileged families (Gibson and McKeown, 
1951). This rise with parity seems to be an urban 
rather than a rural manifestation and presum- 
ably is due in part to overcrowding and lack of 
maternal intelligence. 

Graph 11 shows the death rate of children 
aged 1-5 years from 1860 on. This diagram 
must bring the realization that in so far as 
mortality was concerned, whatever may be said 
of the latter half of the nineteenth century, 
conditions became more favourable to early 
child life. The death rate began to fall in 1860 
and has declined steadily and is now so low that 
as far as mortality is concerned class distinctions 
tend to be wiped out. The highest individual 
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group of deaths in this age period is Accidents 
and Violence—followed closely by tuberculosis. 
Tuberculosis in pre-school children means a 
domestic source of infection as nowadays milk 
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is seldom incriminated and it is hoped that 
B.C.G. inoculation will shortly provide pro- 
tection against domestic infection. In 1952 there 
were 539 deaths of 1-5 year old children and of 
these 118 were due to accidents. 


‘ 


SUMMARY 


To summarize therefore, as far as individual 
causes of maternal mortality are concerned, 
deaths resulting from bad obstetrical procedures 
should cease but also improvement should be 
looked for chiefly in toxaemias leading to 
albuminuria and convulsions and also in 
embolism. It is worth giving consideration to the 
fact that a period of antenatal rest from social 
and other worries might be of importance in 
securing better results. 

As regards stillbirth and neonatal death, more 
care in the selection and execution of obstetrical 
procedures should avoid needless deaths from 
birth injury. Efforts must be made by local 
authorities to improve the general physical con- 

_ dition of the less financially and socially privi- 


~leged women but also more intensive antenatal 


care is needed to observe and deal immediately 
with early deviations from the normal. At post- 
natal clinics more instruction in femily planning 
is essential iv prevent pregnancies occurring too 
rapidly. 

The later neonatal pericd and the care of the 
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child up to school age is the province of the local 
authority and the general practitioner. Theirs is 
the difficult task of continuous education and 
efforts to this end cannot be relaxed if the well- 
being of the future mothers of the race is to be 
safeguarded. 

REFERENCES 


Baird, D. (1947): “Social factors in foetal mortality.” 
Lancet, 2, 531. 

Baird, D. (1949): “Social factors in obstetrics.” Lancet, 
1, 1079. 

Campbell, J. (1930): Interim report to the Ministry of 
Health on maternal mortality and morbidity. H.M. 
Stationery Office, London. 

Douglas, C. A. (1945): “‘Maternal and child health under 
war conditions.” Trans. R. sanit. Ass. Scotland. 
Douglas, C. A., and McKinlay, P. L. (1953): “The 
incidence of prematurity in Scotland and its im- 
portance in early infant mortality.” Scotland Dept. 

Health, Health Bull., 11, No. 1. 

Douglas, J. W. B. (1951): Population Stud., 5, 35. 

Gibson, J. R., and McKeown, T. (1950): Brit. J. soc. 
Med., 4, 221. 

Gibson, J. R., and McKeown, T. (1951): Brit. J. soc. 
Med., 5, 177. 

Kinloch, J. P., Smith, J., and Stephen, J. A. (1928): 
“Maternal mortality in Aberdeen.” Ann. Rep. 
Scottish Bd. Health. p. 149. 

McKinlay, P. L. (1947): “Maternal mortality in Scot- 
land.” Rep. Registrar General Scotland. 

McKinlay, P. L. (1952): Social class variations of parity 
and age of mother and their influence on still birth 
rates in Scotland. 

McKinlay, P. L. (1954): “Social class: differences of 
maternal mortality in Scotland.” Scotland Dept. 
Health, Health Bull., 12, No. 2. 











CHORIOCARCINOMA 


A Report of Two Cases with Unusual Features . 


BY 


JOHN PeeL, M.A., B.M., B.Ch., F.R.C.S., F.R.C.O.G. 
Obstetrical Surgeon 


JoHN Dawson, M.C., M.D., M.R.C.P. 
Late Senior Medical Registrar 


AND 
GORDON MATHER, M.B., M.R.C.P. 


Senior Medical Registrar 
King’s College Hospital 


CHORIOCARCINOMA has attracted much attention 
since its first description by Saenger (1889). He 
named the growth deciduoma malignum, but 
Marchand (1898) was the first to recognize its 
origin from foetal villi. By 1903 Teacher was 
able to collect and analyze 188 cases from the 
literature. Recently the subject has been re- 
viewed by Mathieu (1937), Brews (1939), and 
Acosta-Sison (1949). Park and Lees (1950) and 
Novak and Seah (1954) have made important 
contributions on the pathological aspects of the 
disease. It is a rare form of cancer and some idea 
of its frequency is given by Schumann and 
Voegelin (1937) who found that one in 13,000 
pregnancies was followed by choriocarcinoma 
over a five-year period and Brews (1939) who 
found that one case was admitted to the London 
Hospital every two years. Two unusual cases 
are recorded here which illustrate several 
features of the disease which are of practical 
importance. 


Case REPORTS 


Case 1. A parous woman aged 34 years came to 
hospital in April, 1950 complaining of cough with blood- 
stained sputum for four months. In August, 1949 she 
had attended another hospital because of slight vaginal 
bleeding for one week, after amenorrhoea for four 
months. The uterus was found to be slightly enlarged 
and the cervix closed; curetted fragments showed no 
evidence of chorionic villi on microscopic examination. 
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Within a week she developed a dry cough with aching 
pain in the left shoulder, and also had further vaginal 
bleeding which persisted. During the next six weeks she 
lost her appetite and occasionally vomited. The cough 
steadily increased in severity through the winter and by 
December she was producing small amounts of blood- 
streaked mucus almost every day. She suffered from 
increasing fatigue and palpitations. A continuous dis- 
charge of altered blood led to another curettage in 
February, 1951; again no chorionic villi were found. 
After examination she had no further loss for two months 
and then had a normal five-day period. This was fol- 
lowed by a brown discharge for two weeks, ceasing a 
fortnight before admission. 

Past History. In 1941 she had a stillbirth at seven 
months and in 1946 and 1948 normal births. 

Physical Examination. The general condition was good. 
Respiratory system: early finger clubbing, trachea dis- 
placed to the right. On the left side above the third rib 
and the scapular spine an impaired percussion note, 
diminished vocal resonance and distant breath sounds 
with scattered crepitations were found. The abdomen, 
cardiovascular and nervous systems were normal. 
Vaginal examination: bulky mobile uterus, cervix one 
finger tip dilated and oozing blood. 

Investigations. Chest X-ray (26th April, 1950): The 
left lung showed consolidation of the upper zone and 
patchy consolidation in the mid and lower zones. The 
right lung showed a lesion in the right mid zone. The 
haemoglobin was 64 per cent (9-4 g. per cent). Sputum: 
no chorionic cells were seen in four smears of blood clot. 
The Aschheim-Zondek test (9th May, 1950) in 1/100 
dilution was positive. Quantitative 24-hours estimation 
of urinary chorionic gonadotrophins (rat prostate 
weight) on 24th May, 1950 was 70,000 i.u., on 31st May, 
1950 216,000 i.u. and on 15th June, 1950 190,000 i.u. 














h aching 
r vaginal 
yeeks she 
1e Cough 
r and by 
if blood- 
ed from 
ious dis- 
ttage in 
e found. 
> months 
was fol- 
easing a 


at seven 


jas good. 
shea dis- 
third rib 
on note, 
1 sounds 
bdomen, 
normal. 
rvix one 


50): The 
one and 
nes. The 
one. The 
Sputum: 
ood clot. 
in 1/100 
timation 
prostate 
lst May, 
00 i.u. 











CHORIOCARCINOMA 


Course. For the first week she had slight fever and 
persistent tachycardia (90-100). She had virtually no 
cough but expectorated a little deeply blood-stained 
sputum about three times a day. The urine contained 
large quantities of gonadotrophin, confirming the clinical 
diagnosis of choriocarcinoma. 

Although there were secondary growths in the lung 
the entire uterus and both ovaries and tubes were 
removed. This was done in the hope that the metastases 
would regress following removal of the primary tumour. 
On 18th May, 1950 at operation there was no obvious 
primary growth and no secondary growths could be seen 
in the liver or elsewhere. A transfusion of two pints of 
blood raised her haemoglobin to 78 per cent (11-6 g. 
per cent). Her general condition remained good and she 
now produced no sputum. One week after operation 
radiotherapy was started. Treatment was given to two 
large fields, anterior and posterior, covering the whole 
thorax (180 Kv.; 8 M.a.; 0-5 mm. copper filter at 60 
cm.). A surface dose of 925 r was given to each field in 
14 sessions. Apart from some nausea and vomiting her 
condition remained unchanged, but the chest radiograph 
showed extension of the metastases. Treatment was 
stopped because she complained of continuous frontal 
headaches and blurred vision. During the next week she 
developed a left hemiplegia and papilloedema. Coma 
followed and she died 48 hours later, 32 days after 
operation and 84 months after the onset of pulmonary 
symptoms which themselves had started at the end of the 
fourth month of her presumed pregnancy. 

Pathology. (Prof. H. A. Magnus.) The curettings 
taken in August, 1949 and February, 1950 were re- 
examined, and fresh sections made from the original 
blocks. No evidence of choriocarcinoma was seen. 

Operation specimen. The uterus was 9 cm. long. The 
ovaries and both tubes were attached. There were no 
lutein cysts. All appeared normal to the naked eye. 
Sections from three blocks of the body showed no trace 
of choriocarcinoma. The endometrium was atrophic. 
Sections of both ovaries were normal. 

Necropsy. Lungs: the left upper lobe was completely 
replaced by a well circumscribed spherical mass of red 
and grey tumour tissue about 20 cm. in diameter. 
Throughout the left lower lobe and the right middle and 
lower lobes were numerous discrete red nodules of 
growth. The lymph nodes in the left hilum were much 
enlarged by haemorrhagic tumour tissue. Brain: the cut 
surface showed several large haemorrhagic metastases in 
the right cerebral hemisphere, involving the internal 
capsule and occipital lobe. There was a large deposit in 
the left occipital lobe. Metastases were also found in the 
liver, kidneys, spleen, mucosa of the ileum and para- 
thyroid gland. 

Histology. In the lungs there were typical deposits of 
choriocarcinoma, with an outer zone of polyhedral cells 
and eosinophilic syncytial masses with extensive central 
zones of haemorrhage and necrosis. The metastases in 
the other organs were similar. The operation scar in the 
pelvic floor showed no evidence of choriocarcinoma. 

Comment. It is probable that the 4 months of amenor- 
rhoea in the summer of 1949 were due to a pregnancy 
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which ended in August, 1949. Choriocarcinoma must 
have been present at this time in view of the almost 
immediate onset of cough with pleuritic pain in the left 
lung, symptoms which later proved to be due to meta- 
stasis. The interval between onset and diagnosis was 8 
months and the patient died 1 month later. Curettage at 
the time of the miscarriage and 6 months later produced 
no evidence of the primary growth and none was found 
despite a careful search after death. Neither hysterectomy 
nor radiotherapy had any effect on the course of the 
disease. 


Case 2. A parous woman aged 31, with one child, 
sought advice in July, 1949 for recurrent vaginal bleeding 
of 4-months duration. There was no history of amenor- 
rhoea or other evidence of pregnancy. The uterus was 
bulky but otherwise normal. On 2nd August a dilatation 
and curettage was carried out. The fragments were 
normal macroscopically but the histological report 
(Prof. H. A. Magnus) was as follows: “Sections show 
fragments of endometrium, some secretory and some non- 
secretory. A few areas contain normal looking decidual 
cells. No degenerate villi are seen. There are also several 
larger masses of chorionic tissue where the cells are 
pleomorphic with a fair number of multinucleate and 
hyperchromatic forms. These cells are infiltrating 
between muscle fibres and into the walls of blood vessels. 
The appearances are highly suggestive of chorionepitheli- 
oma.” Expectant treatment was adopted as no urinary 
gonadotrophins were present and the patient was un- 
willing to lose the possibility of having more children. 
The test was repeated 1 and 3 weeks later and on each 
occasion was negative. Seven weeks after operation she 
had a normal 6-day period and 1 week later a small loss 
for one day. 

At the end of November, 1949 she visited her doctor 
because of 2-months amenorrhoea and morning sickness. 
The uterus was found to be slightly enlarged but a preg- 
nancy test was negative. On 11th December she bled 
from the vagina for 3 hours. After a week in bed the 
patient was again examined on 18th December. At this 
time she reported swelling of the breasts, palpitations 
and dyspepsia, symptoms which she had noticed during 
her first pregnancy. The uterus was enlarged and a 
normal pregnancy of 12-weeks duration was diagnosed 
in spite of a negative A.Z. test. These symptoms subsided 
and the urine again showed no gonadotrophins in two 
tests on 9th and 14th January. Two weeks later the 
uterus was found to be normal in size. It appeared, there- 
fore, that the ovum had died and a carneous mole had 
formed. Dilatation and curettage was done on 2nd 
February. The histological report (Prof. H. A. Magnus) 
stated that the appearances were very similar to those 
seen in the section of August, 1949, with no alterations 
in the histological picture which would enable one to 
make a firm diagnosis of choriocarcinoma. The opinion 
of several other pathologists was sought; all agreed that 
there was no definite evidence of malignancy. 

For the next 2 months she had a slight yellowish 
vaginal discharge. Amenorrhoea continued until May, 
1950, when the patient consulted another gynaecologist 
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who diagnosed secondary amenorrhoea, and prescribed 
hormone therapy. For the next 5 months she received 
stilboestrol 0-5 mg. for 10 days followed by ethisterone 
25 mg. b.d. for 4 days and then 8 days wii.out treatment. 
Withdrawal bleeding only occurred once in September. 
In October she again complained of morning sickness 
and backache; she was examined and the uterus was 
found to be the size of a 12-weeks pregnancy. Three 
further A.Z. tests were all negative. Once again the 
uterus decreased in size. Curettage was not done but the 
patient was given stilboestrol in the hope that she would 
expel what was at first thought to be a carneous mole 
spontaneously. Slight pink discharge started early in 1951, 
but the patient was not seen again until March. Examina- 
tion then revealed asymmetrical enlargement of the 
uterus and she was advised to enter hospital for laparo- 
tomy. Early in April she felt tired and ill and coughed up 
blood on several occasions. She then had a brisk vaginal 
haemorrhage and was admitted to hospital on 21st 
April. 

Physical Examination. The general condition was good. 
Abdomen: a mobile tumour arising from the pelvis was 
palpable 2-fingers’ breadth above the symphysis pubis. 
On vaginal examination the swelling seemed to be 
uterine in origin due to a tumour in the left cornu of the 
uterus. There were no abnormal signs elsewhere. 

Investigations. Chest X-ray: The right lung showed 4 
ill-defined areas of infiltration about 1-5 cm. across, 2 in 
the upper and 2 in the lower lobe. The left lung showed 3 
similar shadows, 1 in the upper and 2 in the lower lobe. 
Tomogram: The shadows were sharply defined, circular 
in outline and of about equal size. Sputum: One smear 
and one section of blood clot showed no chorionic 
tissue. Aschheim-Zondek tests from 8th August, 1949 to 
19th November, 1950 were negative on 9 occasions. 
They were positive on 21st April and 27th April, 1951. 

Course. During the first few days she felt unwell with 
slight fever 99° F. (37-2°C.) and coughed up about 6 
clots of blood each day. The absence of tubercle bacilli 
in the sputum, the discrete nature of the radiological 
shadows and the unusual gynaecological history sug- 
gested the possibility of choriocarcinoma which was 
confirmed when the urine was found to contain gonado- 
trophins. Five days after admission the uterus, ovaries 
and tubes were excised in the hope that the metastatic 
growths would regress following removal of the primary 
tumour. There was a spherical haemorrhagic mass in the 
anterior uterine wall, a secondary deposit in the right 
broad ligament and the left ovary contained a large 
luteal cyst. Two days after operation the right lower lobe 
collapsed but 24 hours later she coughed up 2 large blood 
clots and the lobe aerated again. She continued to pro- 
duce about 3 clots of blood daily, but had no cough. 
Between the ninth and twenty-seventh day after operation 
she had 4 attacks of sensory epilepsy. In the worst attack 
which lasted for about 20 minutes she had aphasia, 
blurred vision and paraesthesia over the right side of the 
body, her mind was confused and there were some shock- 
like movements of the arms and legs. During the fit the 
reflexes were normal and afterwards there was no residual 
paresis or sensory impairment. The other episodes were 
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milder but vision was always affected. They ceased 
entirely under the effect of phenobarbitone gr. 2-daily. 
On the eleventh day after operation ethinyl oestradiol 
2 mg. daily was given by mouth, increasing to 4 mg. 
(100,000 I.U.) after 2 weeks. Oestradiol benzoate, 50,000 
units daily, was given intramuscularly. After 22 days 4 
tablets each of 50 mg. of oestradiol benzoate were im- 
planted subcutaneously to give a daily release of 20,000 
I.U. She gained weight and steadily improved. During the 
last 2 weeks her haemoptyses ceased except for one clot 
on 2 occasions. She was sent home to continue taking 
ethinyloestradiol. A review of the chest radiographs 
showed that none of the shadows had enlarged and those 
in the left lung and right lower lobe were smaller. She 
remained very well without cough or blood spitting for 
3 weeks. The oestrogens had in no way upset her. She 
then noticed pain and bruising in the left thigh which 
spread down to the calf and up to the back. A week later 
the right buttock became numb and she felt pain in the 
right calf. The numbness then spread over both buttocks 
and the perineum. Ten days later she became incontinent 
of faeces and urine and found it difficult to walk. At this 
time she re-entered hospital. She had ceased taking the 
oestrogen preparations 5 days before because of nausea 
and vomiting. She had no haemoptysis or cough until she 
returned to hospital on 17th July. She was then found to 
have slight fever and cough with blood-stained sputum. 
There was loss of sensation to pain and light touch over 
the second to fourth sacral segments, absent ankle tendon 
reflexes, and generalized weakness but no wasting of the 
muscles of the lower limbs. The bladder was not dis- 
tended. The chest X-ray showed that the shadow in the 
apex of the right upper lobe had not changed but a small 
new one had appeared above the right hilum. The 
shadows previously present in the right lower lobe and 
left lung could not now be seen. X-ray of the lumbar 
spine and sacrum was normal. The A.Z. test was still 
positive. The severe pain required continuous use of 
morphia. Because of retention of urine an indwelling 
catheter was inserted. After the first few days she had no 
further cough or sputum. On the sixth day radiotherapy 
was given to one field 20 x 7-5 cm. over the sacrum and 
lumbar spine (220 Kv. 15 M.A.; Thoraeus filter at 50 
cm.). A total of 1,500 r was given in 6 doses spread over 
9 days. Her pain was a little relieved but the signs were 
unchanged. Two weeks later she was still totally incon- 
tinent and had numerous bruises on the arms and legs. 
She then became rapidly worse, the liver enlarged and a 
tender rounded mass could be felt on its surface. Despite 
transfusions of blood and the implantation of 4 x 100 
mg. of oestradiol benzoate she required increasing 
amounts of morphia and died in coma 4 months after 
operation. 

Pathology. (Prof. H. A. Magnus.) Operation specimen: 
A uterus 10 cm. in length whose anterior wall contained a 
spherical tumour 5-5 cm. in diameter. It was soft and 
haemorrhagic, but had not penetrated to the abdominal 
surface. An ovoid metastasis 1 cm. in diameter lay in the 
right broad ligament; its cut surface was pink with a few 
areas of haemorrhage. The left ovary contained a single 
luteal cyst 1-5 cm. in diameter. Sections showed that the 
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CHORIOCARCINOMA 


uterine growth was composed of a central area of haemor- 
rhage and necrosis and a peripheral zone of polyhedral 
cells in sheets and separated by thin-walled 
blood vessels and blood-spaces. Numerous mitoses and 
occasional multinucleate syncytial cells were seen. The 
surrounding muscle was obviously invaded. The tumour 
in the broad ligament was of similar structure. 

Comment. In this case the diagnosis of choriocarcinoma 
was first suspected from curettings obtained following 
irregular vaginal bleeding. The uterus was not removed at 
this time because of the persistent absence of urinary 
gonadotrophins. For the next 15 months the Aschheim- 
Zondek test continued to be negative despite periods of 
amenorrhoea. It only became positive when next tested 
20 months after the first one, at a time when metastases 
had already occurred. Oestrogens given in very large 
doses after hysterectomy did not affect the course of the 
illness. The interval between onset and diagnosis was 24 
months and death occurred 4 months later. 


DISCUSSION 


The early diagnosis of choriocarcinoma 
depends upon a characteristic history, typical 
histological changes in curettings and a positive 
gonadotrophin test. However, each of these 
three criteria may be misleading, and the 
diagnosis thereby made difficult. The clinical 
course of events in the two cases here recorded 
was unusual. Cough and haemoptysis were 
prominent features and in one the presenting 
symptom; in both they were at first thought to 
be due to pulmonary tuberculosis. The radio- 
logical appearances were consistent with that 
diagnosis. Case 1 showed a single large shadow 
in the left upper lobe and ill-defined shadows on 
the other side, while in Case 2 there were 
scattered fluffy shadows in both lungs. It was 
only when the history of miscarriage and 
bleeding came to light that the pulmonary 
changes were correctly interpreted. This mode 
of presentation of choriocarcinoma, though 
rare, is well recognized and was noted by 
Teacher in 1903. 

The chief hazard in diagnosis lies in the 
difficulty of interpreting the appearances of 
chorionic tissue removed by curettage. The 
microscopic diagnosis is difficult enough even 
when material from operation or post-mortem 
is available. Novak and Seah (1954) had 159 
such specimens submitted to them as examples 
of choriocarcinoma but accepted only 74. The 
conditions which were usually confused with 
choriocarcinoma were benign hydatidiform 
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mole, syncytial endometritis and  chorio- 
adenoma destruens. Both Meyer (1927) and 
Novak and Seah (1954) emphasize that the 
chief feature of malignancy which separates 
choriocarcinoma from these other conditions 
is the patternless overgrowth of masses of 
syncytial and Langhans’ cells. Well formed villi 
are hardly ever seen, they were observed in only 
one of their 74 cases; associated changes are 
muscle necrosis, haemorrhage and leucocytic 
infiltration. Other signs of malignancy are, in 
this context, frequently deceptive and have led 
to the diagnosis of choriocarcinoma being made 
too often. Thus both hydatidiform molar tissue 
and normal trophoblast invade blood vessels; 
and also signs of active cell division can be seen 
in the trophoblast of young embryos while they 
are not infrequently absent in choriocarcinoma. 
The limited material furnished by curettage may 
not be representative and intensifies these 
difficulties; in Novak and Seah’s material only 
13 of 74 cases were diagnosed by this means 
before operation. 

In our second case the persistent absence of 
gonadotrophins, the possibility that the small 
curetting was an atypical fragment of benign 
chorionic tissue and the patient’s unwillingness 
to submit to operation combined to justify a 
policy of waiting. Six months later, after the 
second curettage, a number of pathologists saw 
the sections and none could make a firm diag- 
nosis of choriocarcinoma and again the negative 
A.Z. tests were reassuring. However, in the light 
of the subsequent course of events and after 
re-examination of the curettings we conclude that 
choriocarcinoma was present from March, 1949 
when vaginal bleeding started. Presumably the 
growth was confined to the uterus until some 
time in 1951 when metastases began to cause 
symptoms. This long latent period before 
diagnosis is most unusual, the average being 
about 6 months (Park and Lees, 1950). The 
difficulty in accepting longer intervals is that an 
intervening pregnancy usually cannot be ex- 
cluded as it can in this instance. 

It is in circumstances such as these when there 
is doubt about the pathological evidence, that 
gonadotrophin tests are thought to be most 
useful and decisive. As Zondek wrote in 1937 
“In case histologic examination of the curettage 








236 


material is doubtful, which may sometimes be 
the case, assay of the urine for gonadotrophin 
factor is of greater significance in the diagnosis 
than the histologic examination”, and Mathieu 
(1937) goes so far as to say “‘as long as there is 
living chorionic tissue present the A.Z. test will 
be positive”. The course of events in the second 
case shows that the absence of gonadotrophin in 
the urine, even when prolonged, is not always a 
certain guide. We consider these tests to have 
been reliable since they were done in two 
different laboratories by experienced workers. A 
possible explanation of the absence of gonado- 
trophin is that their production was reduced by 
the oestrogens which were being given, but the 
dose was very small and this, therefore, seems 
improbable. There are some 13 cases in the 
literature where pregnancy tests have been 
negative while choriocarcinoma has _ been 
developing and 2 others where the A.Z. was 
only weakly positive. Analysis of these cases 
suggests at least three possible explanations: 
Firstly, the carcinoma may be too small to 
produce hormone at the time of testing, as in 
Schumann and Voegelin’s case (1937) where the 
A.Z. test was negative for 2 months after the 
end of pregnancy, but not tested again for 6 
months, when the diagnosis was obvious. 
Further examples are recorded by Cosgrove 
(1938), Rust (1938) and Trafford (1953). A 
second possibility is that the growth may be 
surrounded or damaged by haemorrhage which 
prevents the elaboration and absorption of 
gonadotrophin (Durburg, 1946). This would 
explain the occasional negative tests following 
a positive one as in the case of Tuchschmid 
(1943), and is comparable to the transient 
disappearance of gonadotrophin which may 
occur during a threatened abortion. Thirdly, in 
those cases where widespread growth has been 
found accompanied by negative or weakly 
positive tests (Sutherland, 1951) it is probable 
that the tumour cells produce less hormone. It 
is not possible, however, to correlate this with 
the cytology; according to Jones, Gey and 
Gey (1943) the Langhans’ cells are the source of 
gonadotrophin, but in Sutherland’s case the 
A.Z. was negative despite the predominance of 
Langhans’ cells. Other cases with negative 
gonadotrophin tests for varying periods follow- 
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ing the end of pregnancy have been recorded by 
Hajek and Bareuther (1936), 7 months; Wilson 
(1939), 17 months; Rubin (1941), one week; 
Dockerty and Craig (1942), 4 years (diagnosis 
doubtful); Tuchschmid (1943), 9 weeks; Schugt 
(1947), 3 months; Brews (1950), 9 months; 
Richli (1950), 13 weeks. 

It seems likely in our Case 2 that the small 
growth, recurrent haemorrhage and partial 
evacuation prevented the absorption of detect- 
able amounts of gonadotrophin. A_ similar 
example is reported by Richli (1950) where 
recurrent bleeding occurred from a uterus which 
fluctuated in size, the A.Z. tests being also per- 
sistently negative. Whilst all these cases are 
unusual they serve to illustrate the fallibility of 
pregnancy tests in this disease. When miscarriage 
or pregnancy is followed by persistent uterine 
enlargement and bleeding, and the curettings 
are doubtful, a negative A.Z. test should not 
prevent the diagnosis of choriocarcinoma. On 
the other hand a positive test is not conclusive 
evidence of malignancy. In these circumstances 
successive quantitative estimations are much 
more helpful than qualitative tests (Hamburger, 
1943). Gonadotrophin may be detected after a 
molar pregnancy for as long as 6 months and 
commonly up to 3 months. Hamburger’s 
analysis of gonadotrophin tests in 72 cases 
shows that an increasing titre or one that is 
much raised (300,900 I.U.) after 1 month is very 
suspicious of choriocarcinoma if the mole has 
been completely removed. On the other hand 
the absence of gonadotrophins should not out- 
weigh good histological evidence of malignancy. 
The limitations imposed by the small amount 
of material available may be overcome by 
repeated curettage. 

The absence of a primary growth in the first 
case despite a very careful gross and microscopic 
examination of the excised uterus is difficult to 
explain. Resnick (1945) was able to collect 15 
examples of choriocarcinoma with no uterine 
primary source. No satisfactory explanation for 
these cases has been given; in some instances 
the primary growth may have aborted or have 
been removed by curettage. In others, as in that 
of Novak and Koff (1930), the primary is 
thought to have regressed spontaneously just 
as metastases have been observed to do. This is 
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CHORIOCARCINOMA 


the probable explanation in our case as neither 
curettings nor the excised uterus showed any 
suspicion of choriocarcinoma. 

The standard treatment for choriocarcinoma 
is removal of the uterus, ovaries and Fallopian 
tubes followed by radiotherapy, but these 
measures had no effect on the course of the 
illness in these two cases. Because oestrogens 
have been thought to retard the growth of 
normal chorionic tissue, these hormones were 
given in massive doses without affecting the 
outcome in the second case. The regression of 
some of the lung shadows may have been due to 
absorption of surrounding haemorrhage. Similar 
changes in the pulmonary metastases following 
oestrogen therapy have been reported by 
Kullander (1948) but the patient died neverthe- 
less in 5 months. Another case was similarly 
treated by Hohlweg, Hahn and Braun (1952); 
she died from sepsis in 3 months but they inter- 
preted the histological changes as showing 
recession and healing of secondary deposits 
though such features are seen in untreated cases 
(Novak, 1952). Hinglais and Hinglais (1953) have 
claimed a cure following treatment with oestro- 
gens but the diagnosis was only based on a 
rising urinary gonadotrophin titre following a 
molar abortion; there was no histological proof. 
The effectiveness of any treatment is difficult to 
assess in this disease where the diagnosis in 
cases which recover is often open to doubt. 
However, in addition to the standard treatment 
further trial of massive doses of oestrogens 
(200-500 mg. daily of Stilboestrol or its equiva- 
lent) seems justified. 

In the individual case, the discovery of local 
metastases is no contra-indication to hyster- 
ectomy, as there are several recorded instances 
of spontaneous regression of vaginal deposits 
(Hofmann, 1933; Brews, 1939). The evidence 
for similar behaviour of remote metastases is 
less solid. Of the 13 reported cases 5 are not 
acceptable because the evidence was based on 
clinical symptoms alone, which could have been 
due to pulmonary infarction or pneumonia 
(Phillips, 1911; Black, 1933). Another example 
resembled our Case 2 in that there was tempor- 
ary shrinkage of the lung shadows, yet the 
patient later died from cerebral deposits, and 
autopsy revealed growths persisting in the lungs 
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(Peightal, 1934). Other reported instances have 
had inadequate follow-up (Mazer and Edeiken, 
1933) or have been based on inadequate evi- 
dence (Schmitz and Hueper, 1930). The only 2 
examples with satisfactory evidence of spon- 
taneous resolution are those of Lackner and 
Leventhal (1932) and Johnson (1951) with a 
follow-up of 5 years and 15 months respectively. 
An unusual case is reported by Maier and 
Taylor (1947) of the successful removal by 
lobectomy of a single pulmonary metastasis, 
the patient being well 3 years later. One can only 
conclude from the rarity of these examples that 
the appearance of remote metastases almost 
always precedes a fatal outcome, irrespective of 
the treatment given. 


SUMMARY 


Two unusual cases of choriocarcinoma are 
described. Both had prominent pulmonary 
symptoms. In one no primary growth could be 
found at necropsy. In the other the A.Z. test 
was persistently negative and the interval 
between abortion and the development of 
metastases unusually long; the conclusion is 
that the presence of gonadotrophins is not 
essential for diagnosis of choriocarcinoma if 
there is good clinical and histological evidence. 
Treatment, including massive doses of oestrogens 
in one case, had no effect on the course of the 
disease. 
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HYDATIDIFORM MOLE AND CHORIONEPITHELIOMA* 
Including Case Report 


BY 


P. COWELL BARKLA, V.R.D., M.B., F.R.C.S.E., M.R.C.O.G. 


Obstetrician and Gynaecologist 
Nottingham Hospital for Women 


IN any important pathological discovery, three 
distinct phases are noticeable. First there is the 
flash of illumination which makes manifest the 
origin or cause of the disease. In the second 
phase, the world literature contains reports of 
cases, the great majority of which substantiate 
the new appreciation of the disease. But with 
these reports come others which cannot be 
entirely reconciled with the new views on the 
origin or cause of the disease. The third phase is 
reached after years of patient collection of cases, 
when a modified form of the original theory is 
evolved which incorporates an explanation of 
the anomalous cases, as well as the standard 
ones. 

The history of the discovery of the origin of 
hydatidiforin mole and _ chorionepithelioma 
follows such a pattern. Until the discovery by 
Marchand in 1895, that these conditions 
originated from trophoblastic tissue, such cases 
presented a problem to the medical profession 
which it could do nothing to solve. Once the 
true nature of the condition was appreciated, a 
logical explanation of the behaviour of the 
disease was discernible, and from a survey of 
cases previously reported, and others which 
occurred subsequently, a standard pattern of the 
two conditions came to be recognized and 
accepted. But from time to time, cases were 
reported which did not conform to the standard 
pattern. The following case record is submitted 
as an example of such, as it shows an unusual 
sequence of events. 


* Communicated to Meeting of North of England 
Obstetrical and Gynaecological Society, 19th November, 
1954, 


239 


Case REPORT 


Mrs. E.M. was first seen by me on 30th January, 1938, 
being then aged 25 years. She complained of lower 
abdominal pain and irregular vaginal bleeding and 
lassitude, and on examination showed an abdomino- 
pelvic mass which extended almost to the level of the 
umbilicus. 

Her previous history was long and complicated, and 
was not, in fact, fully elucidated until after the patient’s 
death, which occurred on 31st January, 1938. For clarity, 
however, the case record is now presented consecutively. 

In 1934, at the age of 21 years, being then unmarried, 
she was subjected to curettage of the uterus on account of 
abnormal uterine haemorrhage of which details are 
lacking. A hydatidiform mole was removed at that time; 
histological details are not available, but the report is 
quite unequivocal. 

On 10th July, 1936, she was delivered by natural 
forces of a living child weighing 6 pounds 6 ounces after 
a 23-hours labour which occurred 3 days before the 
expected date of delivery. Vigilant antenatal care had 
detected no abnormality whatever, the labour was quite 
uncomplicated, and the puerperium uneventful. 

Amenorrhoea persisted for 6 months after delivery. 
She then began to bleed vaginally, and the bleeding 
became almost continuous. Although apparently in- 
telligent, she sought no advice until the bleeding had 
persisted for 5 months, i.e., until July, 1937. It was at 
this time that the possibility of a chorionepithelioma was 
first mooted, as the uterus was enlarged to the size of a 
2-months pregnancy. 

Unfortunately the patient then passed temporarily to 
the control of another institution, where she was ad- 
mitted on 27th August, 1937, with a diagnosis of abortion 
complicated by pelvic peritonitis, the latter diagnosis 
being invoked to explain extreme pelvic tenderness. 
This condition subsided so far as the pain was concerned, 
but a palpable swelling was noticed on the left side of 
the pelvis, and an eventual diagnosis of chronic pelvic 
cellulitis had been made when she eventually discharged 
herself from this hospital on 27th November, 1937. 

She was admitted to my care on 30th January, 1938. 
At this time she looked thin and tired, but she was 
apyrexial, although the pulse was 110 per minute. The 
abdomen contained a firm mass which extended across 
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the whole of the lower abdomen to about the height of 
one hand’s breadth above the symphysis. This tumour 
was very tender on palpation, and appeared to incor- 
porate the uterus and appendages, none of which could 
be felt apart from the tumour. The history of her con- 
dition has already been described, and all that need be 
added is that menstruation had been so irregular for the 
past year that no history could be obtained of the dates 
of the periods. 

It was decided to perform a laparotomy the day after 
admission. Before opening the abdomen, a further 
vaginal examination was carried out under an anaesthe- 
tic, but apart from establishing the fact that the mass was 
well fixed in the pelvis, and immobile, no new information 
was obtained from this procedure. On opening the 
abdomen, the tumour was seen to be arising from the 
uterus, which was enlarged to about the size of a 5-months 
pregnancy. There were marked adhesions in the left side 
of the pelvis, where some small bowel was adherent. An 
incision was made into the uterus, in order to ascertain 
the nature of this swelling, when it became immediately 
apparent that this was a chorionepithelioma. Unfortu- 
nately, attempts to lift the tumour out of the pelvis had 
resulted in considerable haemorrhage from the left side 
of the pelvis, and the attempt to remove the tumour had 
to be abandoned. Despite all attempts at resuscitation, 
the patient died shortly after the closure of the abdomen. 

A post-mortem examination revealed a large chorion- 
epithelioma of the uterus most extensive on the anterior 
wall, but invading also the sides and back of the uterus, 
where it had spread locally to the parietal peritoneum, 
the pelvic cellular tissue and the left ovary. Two secon- 
dary metastatic deposits were found in the right lung, 
and a third in the left. Otherwise no secondary spread had 
apparently occurred. The sequence of events here would 
appear to have been: in 1934 a hydatidiform mole, in 
1936 a full-time normal pregnancy, in 1938 death from 
advanced chorionepithelioma of the uterus. 


DISCUSSION 


It will be appreciated that the condition of 
chorionepithelioma is of such rarity, that few 
individual gynaecologists have the opportunity 
to investigate more than a very few cases in the 
course of their career. In order that true evalua- 
tion of the condition may be made, it is necessary 
to study the literature. In so doing, one has been 
struck most forcibly with the relatively large 
number of abnormal types of case: cases, that 
is, which do not follow the standard pattern of 
the disease. 

The anomalies which have been reported may 
be grouped as follows: 

1. The occurrence of a condition, exactly 
similar in morphology, mode of spread and 
behaviour of tissue, in the male testis and 
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mediastinum (Schlimovitz and Van Brown, 


1950). 
2. The occurrence of ovarian chorion- 
epithelioma in virgins and in pre-pubertal 


children (Simard, 1937; Pick, 1904; Freund, 
1929). Simard’s case occurred in a virgin aged 
17 years, whilst Pick and Freund reported 
chorionepithelioma in girls of 9 and 7 years of 
age respectively. Oliver and Horne (1948) 
found in a survey of the literature 9 cases of 
primary ovarian chorionepithelioma, including 
a case of their own, in pre-pubertal children. 

3. The variable time lag between the onset of 
the established chorionepithelioma and any 
preceding abortion or pregnancy or hydatidi- 
form mole. The usual gap is a matter of a few 
months only, but cases have been reported where 
hydatidiform changes have occurred in associ- 
ation with normal pregnancy, or where they 
have accompanied chorionepithelioma. MacRae 
(1951) reports a case of associated pregnancy 
and chorionepithelioma. At the other end of the 
scale, latent periods of up to 20 years have been 
recorded. 

4. The divergence between the relative inci- 
dence of the development of chorionepithelioma 
of the uterus, tube and ovary, as compared to the 
number of primary pregnancies occurring in 
these sites. While figures of any accuracy are 
impossible to obtain, available data suggest 
that 1 case of uterine chorionepithelioma 
occurs for every 15,000 intra-uterine pregnancies. 
From a variety of sources (Schumann and 
Voegelin, 1937; Novak, 1947; Mathieu, 1939; 
Thomas, 1934; Walsh, 1935) it is computed that 
about | case of tubal chorionepithelioma occurs 
for every 1,500 tubal pregnancies. Madden 
(1950) has drawn attention to this discrepancy. 

With regard to chorionepithelioma of the 
ovary, occurring a3 a primary condition, the 
literature contains reports of some 20 cases, all 
of which appear to be in association with a 
teratoma of the ovary (Oliver and Horne, 1948; 
de Zalka, 1928). In view of the total number of 
primary ovarian pregnancies reported, which is 
some 100-150, it is not surprising that no case 
of chorionepitheliomatous condition developing 
from a primary ovarian pregnancy has been 
recorded, if the incidence figures quoted above 
are borne in mind. 
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5. The occurrence in the female of extra- 
genital chorionepithelioma with the apparent 
absence of a genital primary source. An explana- 
tion has been offered for these cases, the 
supposition being that the primary tumour has 
been cast off from the uterine cavity after the 
secondary spread has taken place. Freeth and 
McCall (1950) found 21 such cases in the 
literature, and added one of their own. 

It is felt that insufficient attention has in the 
past been paid to the anomalous cases, and that 
the reports of such have tended to be neglected 
so far as correlating them with the ‘‘standard” 
case is concerned. It is true that some explana- 
tion has been offered to account for such cases: 
most commonly held is the belief that they occur 
as abnormal development of chorionic tissue in 
a teratoma, while the question of partheno- 
genesis has also been raised. They have tended 
to be placed in a category apart, despite the 
clinical similarity between them and other cases 
of chorionepithelioma. As it appears to be an 
unsound principle to postulate more than one 
cause for a single condition, it was decided to 
examine the abnormal cases to determine 
whether any common factor or connecting link 
could be found which might unite the common 
case with the anomalous one. 

That the tissue involved is, as Marchand 
showed, the trophoblast, cannot be disputed. It 
was perhaps inevitable that this discovery 
coupled the condition of chorionepithelioma 
and vesicular change with a concomitant or 
preceding pregnancy, and this became one of the 
basic facts which gynaecologists have accepted 
ever since: and every case reported has been 
related as far as possible to such a pregnancy, 
either full-time or an abortion. Yet the con- 
dition of chorionepithelioma can occur, and run 
a course which is rapidly fatal, in circumstances 
where all possibility of pregnancy is excluded. 
The corollary may be asked in the form of the 
question—how far is it necessary to introduce 
a concomitant or preceding pregnancy to explain 
the occurrence of any individual chorion- 
epithelioma ? 

It would appear that the normal trophoblast 
is developed entirely from cells of the fertilized 
ovum (Park and Lees, 1950). Is it impossible 
that, given the correct impetus, abnormal 
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trophoblastic tissue may be formed on occasion 
from the unfertilized ovum, or even from the 
undifferentiated sex cell? 

If this is possible, then, it is submitted, the 
anomalies noted previously can be explained. 

1. The development of male testicular and 
even mediastinal chorionepithelioma follows the 
growth of trophoblast from the undifferentiated 
sex cell. 

2. The explanation obtains for the occurrence 
of the disease in virgins and pre-pubertal girls, 
while the authentic lack of reports of cases 
occurring after the menopause is not surprising 
if it is postulated that the growth stimulus 
has vanished, or the ova have atrophied, or 
both. 

3. The time relation to a preceding pregnancy 
becomes of no account if it is supposed that the 
vesicular or chorionepitheliomatous condition 
can develop from another ovum. 

4. If the condition of chorionepithelioma does 
not require that the ovum be fertilized, then the 
difficulty of explaining the gross discrepancy 
between the ratio of cases of uterine chorion- 
epithelioma to total uterine pregnancies and 
tubal chorionepithelioma to tubal pregnancies 
is overcome: there is, in fact, no relationship to 
be explained. 

5. The question of apparently purely extra- 
genital chorionepithelioma may be explained in 
the manner already noted; if so, there is nothing 
in the explanation to invalidate the postulate 
mentioned. 

With regard to the so-called standard case of 
hydatidiform mole or chorionepithelioma, it is 
considered that this explanation need not 
invalidate the known facts in any way. 


RELATIONSHIP BETWEEN PREVIOUS PREGNANCY 
AND CHORIONEPITHELIOMA 


It would appear from the literature that the 
condition of chorionepithelioma most frequently 
follows hydatidiform mole, next most frequently, 
abortion, and least commonly, full-time preg- 
nancy. It is not clear what is the evidence for the 
abortions which are reported in many instances: 
it seems at least possible that some of these 
‘abortions’ may in fact have been early hyda- 
tidiform moles, as the symptoms of both are, to 
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a lay person, indistinguishable: irregular bleed- 
ing following a period of amenorrhoea. 

Whilst it is appreciated that it would be 
absurd to draw any conclusions from a single 
case, the sequence of events in the case reported 
above has led to an examination of the relation- 
ship of hydatidiform mole to chorionepithelioma 
and with both to pregnancy. It is extremely 
difficult to imagine in the reported case, that the 
original molar pregnancy existed even in frag- 
mentary form throughout the succeeding preg- 
nancy, to develop later into a chorionepithelioma 
of the uterus. 

This in turn leads to a consideration of 
whether in fact there need be a straightforward 
progression from hydatidiform mole to chorion- 
epithelioma, or whether each condition may not 
arise separately, de novo, from different ova, 
and at different times. 

It might appear at first that those cases where 
the chorionepitheliomatous change had occurred 
very shortly after the completion of a full-time 
pregnancy would not fit this theory. It should be 
remembered that cases have been reported where 
vesicular pregnancy and even chorionepithelioma 
has developed side by side with a normal preg- 
nancy (Brews, 1936; Waters and Crunden, 1943; 
MacRae, 1951; Rose, 1952). It is possible there- 
fore that the trophoblast responsible for the 
growth of a chorionepithelioma may originate 
from a separate ovum. 

Novak (1950) has drawn attention to the fact 
that chorionepitheliomatous tissue may develop 
long after the termination of the nearest pre- 
ceding pregnancy. While allowing that there 
may have been an unsuspected intervening 
pregnancy, he contends that there may be in 
individuals an inhibiting factor which, while 
acting, prevents the development of carcino- 
matous changes, but, with its removal, the 
tissues are free to develop malignant changes. 

Normal trophoblast occurring in conjunction 
with a full-time pregnancy is an ephemeral 
tissue; it is redundant after the termination of a 
pregnancy, and in the vast majority of cases is 
discarded after not more than 9 months. It is 
noted that most cases of chorionepithelioma 
run a rapidly fatal course, seldom more than 12 
months from the time of cessation of any pre- 
ceding hydatidiform mole, abortion or full-time 
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pregnancy (Park and Lees, 1950). It may be 
argued from this that, where a case of chorion- 
epithelioma develops after a longer interval, 
there is a likelihood of fresh trophoblast from 
a later source being the responsible agent. There 
would then be a pattern of behaviour which 
would conform to that of the more usual type 
of case. It is submitted that this explanation is at 
least as reasonable as the supposition that 
trophoblastic tissue can remain dormant in the 
body for years, in an inert form, becoming 
activated later by some unknown stimulus, or 
the removal of a hypothetical repressing agent. 


SUMMARY 


(1) A case is described illustrating an unusual 
sequence of events: hydatidiform mole, followed 
by normal pregnancy, followed by chorion- 
epithelioma of the uterus. 

(2) The theory of origin of hydatidiform 
molar change and chorionepithelioma is dis- 
cussed, and a new suggestion put forward to 
explain the many abnormal or anomalous cases 
recorded in the literature. 


My thanks are due to Professor W. I. C. 
Morris for much encouragement and patient 
help in the compilation of this article. Also the 
Staff of the Medical Library of Boots Pure 
Drug Company, for their assistance in searching 
the literature. 
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THE VERTEBRAL VENOUS DRAINAGE OF THE PELVIS 


BY 


T. N. A. Jerrcoate, M.D., F.R.C.S.E., F.R.C.O.G. 
Department of Obstetrics and Gynaecology, University of Liverpool 


In discussions on the origin of islets of endo- 
metrioma in parts of the body such as the pleura 
and arm, on the occurrence of malignant 
metastases in the spine or in remote areas such 
as the brain when a primary growth is in the 
pelvic organs, and on similar problems, the 
question of blood stream spread through the 
vertebral veins, the heart and lungs being 
by-passed, is frequently mentioned. The idea has 
generally been received with a degree of 
scepticism by gynaecologists, although a venous 
connexion between some of the pelvic organs 
and the ascending lumbar veins and their 
tributaries is recognized by anatomists. Their 
concept is illustrated by Figs. 1 and 2 which are 
based on diagrams published by Charpy (1898), 
Robinson (1949), and in Gray’s Anatomy (1923). 

In these diagrams it will be seen that outside 
the vertebral column is a venous network 
distributed mainly as an anterior plexus on the 
front of the vertebrae, and a posterior plexus on 
the laminae and spines. These communicate 
freely and over the lower part of the vertebral 
column are linked by ascending lumbar veins 
one on each side. These latter connect with the 
common or internal iliac veins and a presacral 
plexus of veins, including the middle sacral vein, 
at their lower ends, and ascend to become the 
azygos vein (on the right) and the superior 
hemiazygos vein (on the left). The external 
vertebral plexus, which drains ultimately into 
the superior vena cava, also anastomoses freely 
with an internal vertebral plexus which lies 
within the vertebral canal between the dura 
mater and the vertebrae and receives tributaries 
from the bones and the spinal cord. The plexus 
extends the whole length of the canal and com- 
municates directly or indirectly with various 
veins of the trunk, arms, head and neck. The 
main links between the internal and external 
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The lower part of the anterior external vertebral venous 
plexus. 


vertebral veins are the intervertebral veins which 
pass through the intervertebral foramina. 
Although the whole of this venous system is 
subject to many variations in detail, it is fairly 
constant so far as the essential features are 
concerned and it does provide a theoretical 
pathway from the pelvis to other parts of the 
body which is not interrupted by the lungs. Its 
existence has long been recognized but during 
the last 100 years interest in it has centred mainly 
on its function as a collateral pathway for blood 
from the pelvis and legs when the inferior vena 
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cava becomes obstructed by disease or by opera- 
tion. A review of the literature bearing on this 
aspect was published in 1949 by Robinson and 
it is now generally accepted that the lumbar 
veins serve as one of the main routes for blood 
when the inferior vena cava is obstructed either 
in man or animals. Any argument which 
remains is concerned with their function when 
the caval circulation is intact. 

In this connexion Batson (1940) experimented 
on two live monkeys, injecting radio-opaque 
material into the dorsal vein of the penis and 
showing that, although this ordinarily passed 
into the vena cava, it could, under certain con- 
ditions such as increased intra-abdominal pres- 
sure, be seen to pass into the vertebral veins and 
their connexions. He also obtained similar 
results by experiments on the human male 
cadaver and concluded that the vertebral system 
consists of valveless veins which carry blood at 
low pressure and in which the flow is sometimes 
arrested or reversed. Batson proved to the satis- 
faction of most authorities that the vertebral 
veins and plexuses could provide a route for the 
transfer of malignant cells from a primary 
growth in the pelvis to form metastases in the 
spine or in remote areas such as the brain, at 
the same time sidetracking the caval, pulmonary 
and portal systems. Batson’s experiments were 
restricted to the male but it is generally assumed 
that the results are applicable to the female. 
Nevertheless, so far as I know, the actual passage 
of blood and other material from the uterus to 
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the vertebral plexus in a live woman with a 
normal circulation has not previously been 
demonstrated, and it is for this reason that a 
record of its accidental happening during 
hysterosalpingography is here reported. 

Intravasation is a not infrequent complication 
of hysterosalpingography although it can be 
overlooked unless the patient is screened during 
injection of radio-opaque material. Even if it is 
seen it is not always possible to take a radio- 
graph as a permanent record because, once in 
the bloodstream, the material disseminates 
rapidly. If it enters lymphatics and reaches 
lymph nodes it remains for a longer time (Kika, 
1954). According to Davids (1953) intravasation 
occurs in 2 per cent cases of hysterosalpingo- 
graphy, while Kika (1954) noted it in more than 
4 per cent sterile women investigated. In the 
experience of our unit and despite taking all 
possible precautions against it, it occurs in not 
less than | per cent cases but our records are 
not sufficiently complete to enable an exact 
assessment. When intravasation does occur the 
medium is usually seen to leave the pelvis either 
by the ovarian veins (Figs. 3, 4, 5) or, more 
commonly, by the iliac veins (Figs. 5, 6) and 
illustrations of these kinds are commonly 
published. It may be that if the radio-opaque 
material enters the veins at the fundus it is more 
likely to be conducted away by the ovarian 
veins, whereas if it enters at a lower level in the 
uterus it is more likely to drain through the 
internal iliac veins. 
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The internal and external vertebral venous plexuses. 
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By chance one case of intravasation in our 
series showed a third method of venous drainage 
—through the vertebral plexus (Fig. 7). It so 
happened that in this case there was a hold-up 
at the inner ends of the tubes and the break into 
the circulation occurred at the level of the 
cervix; this may or may not be significant. In 
the radiograph (Fig. 7) the radio-opaque 
material can be seen in the venous plexuses* in 
the bases of the broad ligament and the para- 
colpos and, on the right side and less definitely 
on the left, there is a suggestion that it may be 
in one or other branch of the internal iliac vein. 
From here, however, it appears to enter the 
ascending lumbar veins on either side and also 
shows up clearly the window-like pattern of the 
pre-sacral venus plexus. Moreover, from the 
ascending lumbar veins it is possible to see the 
shadows of two of the intervertebral veins on 
both sides, and this means almost inevitably that 
the medium obtained access to the internal 
vertebral plexus. The possibility of the cross 
veins of the anterior external lumbar plexus 
lying in front of the bodies of the vertebrae being 
mistaken for intervertebral veins is discounted 
because the shadows are situated exactly opposite 
the intervertebral foramina in each case. The 
position of other tiny collections of radio-opaque 
material seen overlying the shadows of the 
vertebrae cannot be determined—it might be in 


* Some of the fine ramifications around the cervix and 
vagina may be lymphatics, although the rapidity with 
which they cleared suggested that most were blood 
vessels. The larger vessels are certainly veins and 
emptied so quickly that a second injection of medium 
was made to secure the radiograph. 
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any of the small venous channels within or 
without the vertebral column. 

After this experience other radiographs show- 
ing itravasation taken from our own series and 
from those published by others have been studied 
for signs of the vertebral veins. On several it is 
possible to see globules of radio-opaque material 
which might be in this system (e.g., Figs. 4, 5 
and 6) but in none is the evidence convincing. 
In the one case illustrated in Fig. 7, however, 
there can be little doubt and in this the radio- 
graphic appearance of the vertebral plexus agrees 
remarkably well with that described and illus- 
trated by anatomists (Fig. 1) and would appear 
to afford conclusive evidence that, even in the 
reasonably normal woman, some parts of the 
uterus at least can drain into the external and 
internal vertebral venous channels. Moreover, in 
this case the woman was resting quietly on her 
back and, so far as can be ascertained, suffered 
no increase in intra-abdominal pressure such as 
was necessary to produce vertebral venous 
drainage of the male pelvic organs in Batson’s 
experiments on monkeys. The experience goes 
to substantiate the probability of this route being 
sometimes used for the spread of tissue cells, 
blood clot and organisms from the pelvis to 
remote parts of the body. 
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Fic. 3 


Fundal intravasation with conduction of the material away from the pelvis by 
what are considered to be the ovarian veins, although this is not certain. 
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MONO-AMNIOTIC TWIN PREGNANCY 


Two Cases 


BY 


GoRDON M. ParKIN, M.B., B.S., D.G.O.(Syd.) 
Clinical Superintendent, King George Fifth Memorial Hospital, Sydney 


MONO-AMNIOTIC twin pregnancy is a rarity 
which, however, may not be discovered unless 
the placenta from each case of twin pregnancy 
is carefully examined. In 1935, Quigley pub- 
lished a comprehensive review of the subject, 
in which he had collected 109 cases from the 
world literature. Since that time a further 30 
cases have been recorded. There are only 14 cases 
recorded in English and American literature. 

The 2 cases reported here occurred within 
8 days. It has always been a routine at this 
hospital to carefully examine the placenta in 
cases of twin pregnancy, or other multiple 
pregnancy, and these cases are the first to occur 
at this hospital. 


CASE REPORTS 


The first patient was aged 24 years. One 
_ previous pregnancy had been a tubal gestation, 
and salpingectomy was carried out. Her last 
menstrual period had been on 20th September, 
1953. This pregnancy advanced satisfactorily 
until the 33rd week, when multiple pregnancy 
was suspected, and subsequently confirmed 
radiologically. A mild degree of pre-eclamptic 
toxaemia necessitated the patient’s admission to 
hospital at the 37th week, and labour was 
induced 10 days later by stripping of the mem- 
branes and pitocin injections. Both foetuses were 
presenting by the vertex. Labour progressed 
satisfactorily and, after 11 hours, the presenting 
vertex was at the perineum. Pudendal nerve block 
anaesthesia was carried out, and the presenting 
vertex was delivered spontaneously. After de- 
livery of this head, a loop of umbilical cord was 
found to be twisted about the baby’s neck. This 
was readily slipped over the head, and delivery 
of the first child completed. It immediately 
became apparent that the loop of cord which 
2 Pi. 


had been around the baby’s neck was not 
associated with this child’s umbilical cord, and 
therefore represented the prolapsed cord of the 
second child. Vaginal examination was carried 
out immediately, and the second twin found to 
be presenting by the vertex, which was engaging 
in the brim. The cord was pulsating slowly. The 
second twin was therefore immediately delivered, 
quite easily, with forceps. Neither infant pre- 
sented any difficulty with resuscitation, and their 
condition remained good. The placenta was 
delivered by abdominal pressure. 

The placenta was a single placenta, showing 
no suggestion of division into two parts. On 
examination of the foetal surface (Fig. 1) the 
two cords were inserted close together, with a 
number of anastomoses between their vessels. 
No evidence of any remnant of membrane could 
be found between the insertions, and, in fact, 
there was a shallow, approximately circular 
depression, free of vessels, between the inser- 
tions. The two cords were entwined about each 
other, but no true knots were present. 

The infants, both male, weighed respectively 
6 pounds 4 ounces, and 5 pounds 2 ounces. 
Their blood groups were identical, as far as 
examined—A, Rh+ve, cDE/cde (R2r), M, S. 
The babies were X-rayed to determine the 
possible presence of situs inversus, but this was 
not found. 

The second patient was a primipara, aged 
20 years. Her last menstrual period was on 
30th November, 1953. Her pregnancy advanced 
satisfactorily until the 33rd week, when she was 
admitted to hospital on account of pre-eclamptic 
toxaemia. A twin pregnancy was confirmed 
radiologically. Six days after admission the 
membranes ruptured spontaneously and the 
patient came into labour. The labour was normal, 
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and after 12 hours the presenting vertex was at 
the perineum. Pudendal nerve block anaesthesia 
was employed, and the first twin was delivered 
instrumentally on account of its small size. 
After delivery of the first child, abdominal 
examination revealed that the second twin was 
presenting by the vertex, and the foetal heart 
sounds were quite slow—80 per minute. Vaginal 
examination was performed immediately, and 
the second vertex was found to be engaging in 
the brim, no second bag of forewaters being felt. 
Delivery of the second twin was therefore 
effected by forceps. Neither twin caused any 
concern after delivery, and they remained good. 
The placenta was delivered by abdominal 
pressure. 

On examination, the placenta was single, 
without evidence of separation into two parts. 
The cords were inserted close together, with 
numerous anastomoses between their vessels. 
The two cords were knotted together in two 
places, as can be seen in the photograph 
(Fig. 2). 

The infants, both male, weighed respectively 
4 pounds 8} ounces, and 3 pounds 15} ounces. 
Their blood groups were identical, as far as 
examined—A, Rh-+ve, anti-c +ve, MN, S -ve, 
Tj(a) + ve. They progressed satisfactorily. 


COMMENT 
The occurrence of mono-amniotic twins does 
not give rise to any increased risk to the mother. 
Even though it might be thought that interlock- 
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ing of the twins might occur during labour, this 
has not occurred in any of the recorded cases. 
In Quigley’s series there were 5 maternal deaths, 
4 due to eclampsia, and | due to central placenta 
praevia. These conditions could not be ascribed 
to the fact that the twins were mono-amniotic. 

However, there is a very large risk to the 
foetuses. In Quigley’s series, the foetal mortality 
was 68 per cent and in only 15 per cent of cases 
did both twins survive. This high incidence of 
foetal mortality is due almost entirely to the 
frequency of knotting and intertwining of the 
cords. The foetuses frequently succumb before 
the onset of labour, but may also succumb during 
the course of labour. In the two cases reported 
here, delay in delivery of the second twin would 
very probably have resulted in its death. 
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Fic. 1 


The foetal surface of the placenta from the first case. 














Fic. 2 


The foetal surface of the placenta from the second case. ; 
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THE RURAL SCENE SURVEYED* 
An Obstetrical Review 


BY 


R. F. Lawrence, E.R.D., M.D., M.R.C.O.G. 


Consultant Obstetrician 
Boston General Hospital, Holland County Council 


INTRODUCTION 


Ir the first part of my title evokes pictures of 
William Cobbett riding round the shires on 
horseback in the early nineteenth century, or 
even of Alexander Selkirk in remote solitude on 
the island of Juan Fernandez, I hope the second 
half of the title will act as a corrective. 

The idea for this paper came into my mind 
when I had been studying a number of medical 
reports from maternity hospitals, and annual 
reports of local health authorities. It seemed that 
the maternity hospital reports gave detailed 
accounts of the unusual and exceptional cases, 
without relating them to the material from which 
they were selected or the conditions under which 
they occurred. Local authority reports, on the 
other hand, gave statistical data with some 
scanty background information but hardly any 
clinical facts. These two groups of reports there- 
fore seemed to be neither complementary nor 
supplementary: together they failed to give a 
clear picture of the work of the maternity 
services as a whole. 

I am in the rather unusual position of being 
the only obstetrician working in the adminis- 
trative county in which my main hospital is 
situated. There are few obstetric units near 
enough to attract patients outside the county 
boundaries, and the movement of patients 
within the county is almost entirely towards the 
centre. I am, therefore, able to see most of the 
hospital cases, whether booked or not booked, 
as well as keeping in close touch with the 
domiciliary work by virtue of my appointment 


* Communicated to Meeting of North of England 
Obstetrical and Gynaecological Society, 19th November, 
1954. 
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as Consultant Obstetrician to the County 
Council. It seemed that I might be able to survey 
the work of the maternity services of the county 
and give a more complete picture than could be 
obtained from other sources. 

This report concerns the year 1951, chosen 
because it was the first full year for which 
figures were available, and also because census 
figures for that year were available. 


GENERAL INFORMATION 


The Holland parts lie in the south-east of the 
County of Lincolnshire, and are bounded on the 
north by the parts of Lindsey, on the west by the 
parts of Kesteven, and on the south by Rutland, 
Northamptonshire, Cambridgeshire, and Nor- 
folk. Its area is 267,849 acres, and the greater 
part of the land surface averages 14-5} feet 
below the level of high water at spring tides. It 
is essentially an agricultural county, consisting 
almost entirely of arable land; of the total area 
89-6 per cent is taken up with agriculture in one 
form or another. There are, in addition to large 
farms, about 4,000 farm units of less than 50 
acres, and of these about one-third are less than 
5 acres; the average size of the holdings is 47 
acres. The population is 101,545 and, with the 
exception of Boston and Spalding, which have 
respectively 24,000 and 14,000 inhabitants, is 
evenly distributed throughout the rural area. 
Forty-six per cent of the population are engaged 
in agriculture, 42 per cent in services (i.e., 
building, commerce, administration, and the 
professions) and only 12 per cent in manufacture. 

The community pattern is quite unlike that in 
most rural areas in the country, and is even 
unlike those of the immediately adjacent 
counties of Lindsey and Kesteven. Its peculiarity 
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may be attributed to the unusual physical con- 
ditions which have prevailed since the establish- 
ment of the earliest settlements, and also to the 
extremely high productivity of the land. The 
nucleated type of settlement grouped round the 
church is not common in the county, and is only 
found in the urban centres. Elsewhere the com- 
munity pattern is rather one of linear develop- 
ment along the existing highways, the villages 
sometimes extending to two or three miles in 
length without any definite centres. 


MEDICAL SERVICES 


There are 38 general practitioners resident in 
the county, and 22 practitioners living outside 
come into the county to attend patients. There 
are 672 hospital beds, of which approximately 
250, constituting all the “‘acute’’ beds available, 
are in Boston. There are three maternity units, 
of which two, with 33 beds, are in Boston, and 
one with 12 beds in Holbeach. There are no 
general practitioner maternity beds. Apart from 
the hospital staff, there are 6 district midwives, 
20 midwives who are also district nurses, and 10 
health visitors under the supervision of the Chief 
Nursing Officer and Supervisor of Midwives with 
4 assistants. 


REPRODUCTIVE DATA 


There were altogether 1,719 births in the 

County during 1951. The census figures show 
that there were 21,600 females between the ages 
of 15 and 44. This gives a reproductive rate of 
8 per cent, i.e., practically 1 in 12 of the females 
of reproductive age gave birth to a child in the 
year. 
Of the 1,719 births, 1,671 were live births and 
48 were stillbirths. This gives a live birth rate of 
16-5 per thousand of the population, compared 
with 15-4 per thousand for England and Wales. 
The stillbirth rate was 22 per thousand live and 
stillbirths compared with the national figure of 
23. There were 2 maternal deaths, giving a 
maternal mortality rate of 1-16 per thousand 
total live and stillbirths, compared with 0-65 
per thousand for the country as a whole. The 
infant mortality rate, i.e., deaths of infants under 
one year of age per thousand births, was 29-2 
as compared with 35-8 for the previous year. 
The national figure was 29-6. 
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Baird has reminded us that reproduction is 
fundamentally influenced by heredity but is also 
greatly affected by custom, tradition, standards 
of education, and economic factors. These con- 
siderations must not be overlooked in assessing 
our results. 

Racially there is a strong element of Scandi- 
navian or Teutonic ancestry, and as a result 
there is a preponderance of large boned, heavily 
built females, and the small pelvis is rarely met 
with. The inhabitants are firmly attached to the 
land, and there is little movement of “‘foreign” 
blood into the area. In this closed community 
inter-marriage is frequent, and certain hereditary 
defects are more than usually common. An 
instance of this is retinitis pigmentosa, which is 
traceable back to “Blind Tom”’ of Kirton who 
was well-known two hundred years ago. As in 
most primitive and agricultural communities, 
early marriage and large families are common. 
(I have myself delivered a woman of her 
twentieth child.) 

Most of the women work on the land when- 
ever work is available: they are accustomed to 
long hours and hard labour in the fields, but as 
they are generally well-nourished this results in a 
high standard of general health and hardiness. 
There is practically no alternative occupation 
and early marriage is regarded (not without 
pleasurable anticipation) as a girl’s normal fate. 
There is, therefore, always a considerable 
number of young primigvavidae of good stature 
and nutrition who can be expected to have 
uneventful pregnancies and normal confine- 
ments. There is a correspondingly small pro- 
portion of elderly primigravidae; those who bear 
their first child late in life do so because of late 
marriage rather than true infertility. 

Educational and economic standards are 
improving but it is still not uncommon to find 
people who have never left their birth-place, 
and who have no interests beyond satisfying their 
most primitive instincts. Farming has in recent 
years brought prosperity to the area, and it is 
unusual to find a farmhouse or small-holder’s 
cottage without a television set. This oppor- 
tunity to develop an interest beyond the daily 
round of work may well have a very beneficial 
effect on the educational standard of the 
community. 
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INSTITUTIONAL DELIVERIES 

Of the total of 1,719 deliveries, 928 or 53 per 
cent occurred in hospital. Hospital beds are 
reserved for patients coming within the following 
priority groups: (1) medical or obstetrical 
abnormalities, (2) difficult home circumstances, 
(3) primigravidae and multigravidae who have 
had 5 or more pregnancies. After the needs of 
these groups have been met, applicants not 
coming within these groups are accepted. All 
applicants must apply in person at one of the 
hospital clinics where they are seen by the 
Consultant Obstetrician or his deputy. Any 
patient applying on sociological grounds must 
support her application by a certificate of 
necessity from the County Medical Officer of 
Health, issued on the report of the Health 
Visitor. 

Analysis of their social and economic status 
gave the following results: 
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Per 
cent 
Class III Skilled and black-coated workers 17-4 
(Income above £500 per annum) 
Class IV Semi-skilled (including agricultural 
workers) wa ae _ ve oe 
(Income above £250 per annum) 
Class V Unemployed—problems ae — oo 


The accuracy of this classification is open to 
question, as the wages of agricultural workers 
are variable and, if allowance is made for the 
fact that earnings in kind are not included, the 
economic standard of class IV is probably much 
better than their monetary earnings imply. If 
the haemoglobin level is taken as a criterion, 
71 per cent of the primigravidae and 66 per cent 
of the multigravidae, whose haemoglobin level 
was 80 per cent or over, must be accepted as of 
good nutritional state, despite the fact that 
almost 80 per cent of the patients delivered in 



































Per hospital had an income of less than £500 per 
__ cent annum (Table I). 
Class I — professional and managerial - The principal clinical features are summarized 
stra ee ee ot ~ o* 1 . 
(lancome above £2,000 per enaum) in Table Il. The most common cause of ad- 
Class II Managers, Employers, Professional .. 1 mission to hospital before labour was pre- 
(Income above £1,000 per annum) eclampsia (with which is grouped non-toxaemic 
TABLE I 
Age at First Confinement 
Under 16 16-20 21-25 26-30 31-35 36-40 Over 40 
Number... ne 1 86 175 79 22 10 1 
Percentage .. Ad 0-3 23-0 46-8 21-1 5-9 2:7 0:3 
Number of Previous Pregnancies (Excluding Abortions) 
0 1 2 3 4 5 6 7 8 9 10 11 12 
Number 361 168 77 33 18 6 3 7 2 3 4 0 1 
Percentage .. .. 52-9 24-6 11:3 4:8 2:6 09 04 1:0 O03 O4 0-6 0 0-1 
Haemoglobin at First Visit (Sahli) 
Under 50 50-59 60-69 70-79 80-89 90-99 100 and over 
Primigravidae 
Number 1 5 9 34 82 36 2 
Percentage 0-6 3-0 5-3 20-1 48-5 21-3 1-2 
Multigravidae 
Number 0 3 20 43 49 23 11 
Percentage 0 2-0 13-4 28-9 32-9 15-4 7-4 
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hypertension) and ante-partum haemorrhage 
(16 cases diagnosed as accidental haemorrhage 
and 5 as placenta praevia). In general, labour 
caused little trouble: in 11 cases it lasted over 








TABLE Il 
Condition Booked ,.N% Total 
Booked 

Pre-eclampsia i awa 13 65 
Eclampsia_ .. os “a 1 1 2 
A.P.H. i ne it ae 9 21 
Prolonged labour .. a 10 1 11 
P.O.P. and D.T.A. .. sx 2 — 19 
Breech delivery ~ ie ORE 4 20 
P.P.H. at a aa! 4 32 
Manual removal of placenta 9 1 10 
Version before labour (G.A.) 22 —— 22 
A.R.M. Y a ~ Ge 7 42 
Caesarean section .. oa 7 4 11 
Forceps delivery .. oo ae 1 43 
Stillbirths .. es a> “ae 4 27 
Neonatal deaths om a 15 5 20 
Premature births .. Jat ee 16 67 

(died) a a — 7 — 7 





48 hours but ended spontaneously, while 43 
cases required forceps and 11 Caesarean section. 
Surgical induction of labour was carried out in 
43 cases, mainly on account of toxaemia and 
post-maturity. There were 2 maternal deaths. 
The first was an unmarried primigravida who 
was admitted after having 6 eclamptic fits at 
home. She was treated with morphine and 
magnesium sulphate but remained restless and 
had one further fit. Labour was terminated by 
forceps delivery of a stillborn infant, apparently 
full-time. The mother subsequently developed 
cyanosis with signs of pulmonary oedema and 
died 18 hours after delivery. 

The second case was admitted to a hospital 
outside the County on account of twin pregnancy 
complicated by jaundice, vomiting, abdominal 
pain, rise in blood pressure, albuminuria and 
acetonuria. Labour was induced by rupture of 
the membranes; the first twin was delivered as a 
breech and was stillborn. The second was 
delivered by forceps. She had a severe post- 
partum haemorrhage, and died 5 hours after 
delivery. The cause of death was stated to be 
acute liver necrosis. 

Both these must be regarded as avoidable 
deaths, the first due to inadequate antenatal 
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care (she had complained of headache for a 
week before the onset of fits) and the second due 
to faulty obstetric management. 

There were 27 stillbirths and 20 deaths in the 
neonatal period: of 67 premature babies, 7 died. 

This table is based on the standard Maternity 
Hospital Report, and summarizes the clinical 
material in numerical form. Each individual 
will form his own impressions of the work 
carried out, but I myself have been impressed 
with the frequency with which I have been con- 
fronted by medical problems—the diabetics, the 
cardiac cases, and particularly the hyper- 
tensives, and how rarely purely obstetric 
questions have arisen. As far as my own work 
is concerned, I feel that the era of the Obstetric 
Surgeon has passed away and been replaced by 
that of the Physician-Accoucheur. 


DoMICILIARY CONFINEMENTS 


Seven hundred and seventy-two cases were 
delivered in their own homes. In 635 cases the 
midwife was booked to act as midwife, and 137 
as maternity nurse. There were 48 midwives in 
the area who had notified their intention to 
practice: of these 17 were employed in hospital. 
The average number of cases among those 
practising outside hospitals was therefore 25. 
In addition to those booked for home confine- 
ment, the midwives employed by the Local 
Authority also attend those mothers who leave 
hospital before the fourteenth day of the puer- 
perium. I have been unable to find out how 
many cases were actually delivered by a doctor, 
or how many cases were delivered by a midwife 
with the doctor in attendance. 

I have been unable to obtain any further 
details about the amount of midwifery carried 
out by general practitioners. The number of 
cases for which payment is claimed indicates 
only the number who had at least the minimum 
antenatal and postnatal examination, and gives 
no indication of the number of women who 
were actually attended in labour. My own 
impression is that a very large proportion of 
cases were dealt with entirely by the midwife, 
the general practitioner being called only if she 
got into difficulties. In this respect the details of 
medical aid calls are of interest: there were 
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altogether 175 cases, of which 33 were antenatal, 
86 intranatal, 21 postnatal, and 35 for paedi- 
atric conditions. The analysis is given in Table 
Ill. 
TABLE Ill 
Medical Aid Calls 





a. Antenatal 


c. Postnatal 
A.P.H. 5 Varicose veins 1 
Abortion 6 Pyrexia .. a. 
Albuminuria 6 Other conditions 4 
Varicose veins 1 
Hypertension 9 
Other conditions 6 
33 21 
b. Intranatal d. Paediatric 
Malpresentation 3 Prematurity vee 
Retained placenta 3 Dangerous 
Post-partum feebleness 8 
haemorrhage .. 12 Ophthalmia oT ae 
Prolonged labour 9 Malformations .. 2 
Ruptured perineum 57 Jaundice .. ot 
Eclampsia ba 1 Other conditions 2 
Other conditions 1 
86 35 


ILLEGITIMATE BIRTHS AND THE PRE-MARITAL 
CONCEPTION RATE 


There were 89 illegitimate live births within 
the County and 8 unmarried mothers living 
within the County were delivered elsewhere. The 
illegitimate birth-rate is therefore 58 per 
thousand live births. The corresponding figure 
for England and Wales is 48 per thousand live 
births. Figures kindly supplied by Dr. Warin of 
Oxford show rates for county boroughs ranging 
from 28 for Gateshead to 75 for Blackpool and 
Oxford, with Halifax and Nottingham close 
runners-up with 74. I was surprised that the 
County of Holland produced such relatively 
respectable figures, and therefore decided to 
investigate the pre-marital conception rate. All 
primigravidae attending hospital antenatal 
clinics were asked the date of marriage among 
routine personal details. During 1951 I collected 
adequate information from 522 primigravidae; 
of these 122, or 233 per thousand primigravidae, 
had missed one period or more at the time of 
marriage. This figure cannot be compared exactly 
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with the Registrar-General’s figures of deliveries 
occurring within 8} months of marriage (77-33 
per thousand total legitimate maternities for 
England and Wales, 82-22 per thousand for the 
North Midland Region) but it is certainly 
Suggestive that pre-marital conception is much 
commoner in this part of the world than the 
figures for illegitimate births would suggest. 

It is amusing to speculate on the cause. The 
county is rich in beautiful churches and ugly 
chapels, so there is no reason to believe that the 
tenets of the Christian faith are unknown. 
However, Henry the Eighth referred to “the 
rude commons of this most brute and beastlie 
shire in the whole realm’’. In a later age John 
Conington, a native of Boston who, as a classical 
scholar, ranks with Jowett and Bentley, refers 
to his native county as the Boeotia of England. 
The Oxford Dictionary describes Boeotia as a 
district of ancient Greece proverbial for the 
stupidity of its inhabitants, so perhaps in 
succeeding centuries there has been no marked 
improvement. There is a local legend that before 
the fens were drained the wild-fowlers forsook 
their miserable marshes and retired for the winter 
to the more attractive high ground of the Wolds. 
There they found a mate for the long winter 
months, and returned to the Fens in spring 
taking the woman with them only if they had 
demonstrated their fertility. A third explanation 
suggested is that this is really Stella Gibbons 
country, liberally endowed with Cold Comfort 
farms and inescapably exposed to the influence 
of the luxuriant sukebind. 


OTHER PROBLEMS 


If I have implied that purely clinical problems 
have been comparatively rare, I must emphasize 
that non-clinical problems have frequently 
arisen. There have been problems due to the 
fragmentation of the Maternity Service as a 
result of the National Health Service Act, 
which divides the responsibility for the maternity 
service between the General Practitioner, the 
Local Health Authority, and the Hospital 
Service. In addition there have been many 
problems arising from local conditions. First, 
the low standard of intelligence and education, 
and the lack of health propaganda in the out- 
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lying districts has meant that it has been difficult 
to ensure adequate attendance for antenatal 
care; this difficulty has been increased by the 
poor bus services in the rural areas—in the 
majority of cases there are no buses except on 
market day. Sociological problems are numer- 
ous, many being connected with housing 
difficulties: one woman aged. 24 was living in a 
derelict farm shed at the end of a field bordered 
by a land drain which she would have to cross 
by rowing boat and then walk two miles to the 
nearest point to which a car could approach. 
Because she lived in the County, the Urban 
Authorities would do nothing to help to rehouse 
her, and because the husband worked in the 
town the Rural Authorities were equally 
unhelpful: she was eventually rehoused in the 
town, but still had difficulty in accustoming 
her half-wild children to town life. Another 
woman, aged 35, was having her tenth child. 
She lived in an outlying part of the Fen, and no 
home help would go, so the husband had to 
arrange to work in the fields near the house so 
that he could look after the children while the 
wife was in hospital. Other problems arise in 
connexion with mental defectives: a woman of 
33 who was mentally deficient and almost 
blind had 9 children, but when sterilization was 
advised the husband refused. Another mentally 
defective woman had 8 children, all of whom 
had been removed and placed in children’s 
homes. She kept the youngest child, and was 
supervised by the Health Visitor who attended 
daily. 

Illegitimate children have also been frequent 
sources of trouble. In some cases the Almoner 
has been successful in bringing together the 
parents, and resolving the difficulty. In some 
cases the illegitimate child has been adopted by 
the grandmother—thus becoming the legal sister 
of her own mother, and also of her own uncles 
and aunts, and in addition becomes aunt to her 
own half-sisters and half-brothers: in a number 
of cases the grandmother has taken both mother 
and child into the home, and looked after the 
child while the mother earned her living. There 
were also a number of women who had had 
several illegitimate children: one woman had 6 
illegitimate children by 3 different fathers and 
was at last thinking of getting married. As there 
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will always be a lurking doubt of the sanity of 
these women, it is questionable whether the 
children are suitable for adoption, and their 
disposal still remains a problem. 


ORGANIZATION AND PLANNING 


From what has gone before, it will be clear 
that the problems of the situation are manifold 
and various, and that no single individual can 
hope by himself to solve them. The only hope 
lay in the combined efforts of all those engaged 
in maternity work. The difficulty lay in finding a 
method of bringing them all into harmonious 
collaboration. After some thought I suggested 
the formation of an Obstetric Advisory Com- 
mittee. I invited the County Medical Officer of 
Health to discuss the project with me, and to 
enlist the support of the Public Health Com- 
mittee, while I tackled the Hospital Management 
Committee. We were successful in persuading 
both committees to support the proposal. | 
therefore invited the Medical Officer of Health 
and the Supervisor of Midwives, representing 
the local authority element, to meet me and my 
two G.P. clinical assistants, representing the 
Hospital element, for preliminary discussions. 
We then decided to invite the Local Medical 
Committee to send two representatives, and later 
co-opted the Paediatricians whenever any re- 
levant matter was under discussion. It was hoped 
that this Committee would deal with matters 
referred by both the Public Health and the 
Hospital Management Committee, as well as. 
matters raised by the members themselves. 
There was inevitably some mutual suspicion, 
with a tendency to take sides on the question of 
Domiciliary versus Hospital delivery. As meeting 
followed meeting month after month, with 
ample opportunity to air views and grievances, 
this feeling has gradually become less marked, 
and there is now developing something which 
may well become a team spirit. 

A list of some of the more important topics 
dealt with by the Committee may be of interest: 

Records and interchange of information 
between the G.P., Local Authority, and 

Hospital. 

Notification of booking by G.P., hospital 
and midwife. 
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THE RURAL SCENE SURVEYED 


Interchange of information about patients 
booked for hospital when antenataled by 
G.P. or Clinic. 

Arrangements for blood investigation and 
issue of blood group cards. 

Flying squad arrangements and arrange- 
ments for dealing with haemorrhage. 

Memorandum for midwives on conduct of 
third stage, and use of ergometrine. This was 
also passed to the local Medical Committee 
for circulation to general practitioners. 

Care of premature babies. 

Antenatal exercises and prenatal training 
and education. 

This shows, I think, how many matters of 
importance can be usefully referred to a com- 
mittee such as I have described, and how it can 
help to improve working relations in the obstetric 
field. 

This discussion relates to a region which is 
dull, flat, monotonous, and entirely devoid of 
any feature of interest. These characteristics are 
undoubtedly reflected in my words but even 
though unsuccessful I think the attempt to 
present a complete picture of the reproductive 
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conditions of the area is worth making. In- 
creasing movement within the population will 
make it more and more difficult in the future 
to make such a review. The woman whose 
recurrent abortion is treated in Manchester, 
the woman delivered in Liverpool, and the 
woman whose vulva is excised in Newcastle, 
may be one and the same individual, though 
appearing in the records and contributing to the 
clinical features of three different areas. It is 
therefore important to seize the few oppor- 
tunities that remain of examining such self- 
contained areas of static population as the 
County of Holland. The value of epidemi- 
ological research in such areas has been demon- 
strated by Pickles. The natural history of 
obstetrical conditions may also be revealed 
under similar conditions. 


I am indebted to Dr. J. Fielding, County 
Medical Officer of Health, and Miss K. Bally, 
Supervisor of Midwives, for most of the in- 
formation about the domiciliary service, and to 
Dr. Alan Eckford and Dr. Patrick Coffey who 
compiled the hospital statistics. 











OESTROGEN THERAPY IN MISSED ABORTION AND LABOUR 


BY 


R. H. Martin, M.B., Ch.B., M.R.C.O.G. 
AND 


D. N. MENzigEs, M.B., Ch.B., M.R.C.O.G. 
From the Department of Obstetrics and Gynaecology, University of Liverpool 


THE use of oestrogens in the treatment of missed 
abortion and missed labour was first suggested 
by Robinson, Datnow and Jeffcoate in 1935. 
Evidence was then produced which seemed to 
indicate that when the foetus is dead but 
retained in utero the inhibitory effect of pro- 
gesterone is absent. The prolonged adminis- 
tration of oestrogen may then so sensitize the 
uterus that it evacuates itself either spontane- 
ously, or in response to oxytocics such as 
quinine and posterior pituitary extract. Further 
clinical trials resulted in a report by Jeffcoate 
(1940) on the use of oestrogens in 55 consecutive 
cases of intra-uterine death of the foetus. Oestra- 
diol benzoate was used in the earlier cases in the 
series and stilboestrol in the later ones with 
similar results. The hormone was given regularly 
for 5 to 8 days and was immediately followed by 
a quinine and oxytocin induction if abortion or 
labour had not occurred in the meantime. The 
uterus emptied itself in 87 per cent of these cases, 
the interval between commencement of treat- 
ment and the expulsion of the products of con- 
ception averaging 4-2 days. 

Following these reports the method was widely 
used and accepted as the standard treatment for 
these conditions. It was not always successful, 
however, and as time passed the number of 
gynaecologists who questioned its value in- 
creased rather than diminished. Moreover, as 
knowledge of the respective actions of oestrogen 
and progesterone increased, the theoretical basis 
of the treatment became less secure. In 1950 
Jeffcoate emphasized that the early experiments 
had not been controlled, so in the investigation 
reported here, carried out at his instigation, an 
attempt was made to control the results. 


MATERIAL 


The investigation was carried out at the Liver- 
pool Maternity Hospital where, during the last 
3 years, induction of labour or abortion was 
attempted in 45 cases of missed abortion and 
missed labour. Two of the treated cases were 
used twice in that when one method of induction 
failed, another was tried, thus making a total of 
47 experiments in treatment. In the majority the 
duration of pregnancy was more than 28 weeks 
at the time of foetal death. 

During the same 3-years period there were a 
further 52 cases of intra-uterine death. These 
were also studied but no treatment was given in 
this group, and all aborted or went into labour 
spontaneously. 


METHODS OF TREATMENT 


Three lines of treatment were planned, only 
one of which was to be followed in any particular 
case and the choice was made in rotation as the 
cases were admitted. The three programmes were 
as follows: 


1. Stilboestrol 

orally 

2. Progesterone 5 mg. 

intramuscularly .. 

3. Sodium citrate 2 gr. 

orally 4-hourly for 7 days 

Sodium citrate was chosen because it seemed 
reasonable to believe that it had no effect on 
uterine action. 

If labour or abortion had not started at the end 
of any one course of these treatments, quinine 
sulphate gr. 5 was given orally 3 times at hourly 
intervals. This was followed by intramuscular 


5 mg. 
4-hourly for 7 days 


4-hourly for 7 days 
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OESTROGEN THERAPY IN MISSED ABORTION AND LABOUR 


injections of 2-5 units oxytocin at hourly 
intervals for 6 doses. If the pregnancy still 
remained in utero the whole course of treatment 
was repeated. It is recognized that so far as 
oestrogen is concerned heavier doses are em- 
ployed in many centres, but this experiment was 
planned to conform to the one on which the 
original claims were based. 

Choice of the method of treatment strictly by 
turn should have resulted in an equal number of 
cases in each group. In fact more patients 
received oestrogen than either progesterone or 
sodium citrate because, with a large and ever 
changing junior medical staff, a “stilboestrol 
induction” was sometimes automatically ordered 
before it was realized or remembered that this 
controlled investigation was in progress. There 
were also 2 patients in whom an oestrogen 
induc‘‘on was attempted and failed, who sub- 
sequently received progesterone in the one case, 
and sodium citrate in the other. 


ASSESSMENT OF RESULTS 


The treatment was recorded as successful if 
the uterus emptied itself during or within 48 
hours of concluding the two courses of treat- 
ment. Induction failed 10 times in 9 cases, 3 
patients ultimately requiring curettage, 4 being 
treated by artificial rupture of the membranes, 
and 1 by abdominal hysterotomy. In the re- 


‘ maining 1 a “failed” stilboestrol was followed 


by a “successful” progesterone induction. 


RESULTS 


Forty-seven inductions were carried out on 45 
patients and 52 cases were left untreated. The 
details of results are shown in Table I from which 
it will be seen that the overall success rate was 
89 out of 99 (90 per cent). This is remarkably 
similar to the original 87 per cent success rate 
reported by Jeffcoate (1940) and suggests that 
the criteria adopted are comparable to those of 
the earlier investigation. However, the success 
rate with oestrogen was lower than with any 
other method of treatment, being 73 per cent 
as compared with 78-5 per cent and 91 per cent 
for progesterone and sodium citrate respectively. 
This suggests that stilboestrol has no advantage 
over an inert substance or over progesterone. 
Moreover, and bearing in mind that oestrogens 
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TABLE I 
Average 
Average 
Nember Number Interval. Length 
success- Induction- 
of cases : Labour 
ful Delivery (hours) 
(days) 
Stilboestrol .. 22 16 7-7 20-0 
Progesterone 14 11(a) 10-8 17-0 
Sodium Citrate  11(b) 10 6°4 16-9 
No treatment 52 52 12-5 





(a) Includes one success where treatment with Stil- 
boestrol had already failed after one course. 

(b) Includes one case where treatment with Stilboestrol 
had already failed after one course (and where Sod. 
Cit. also failed). 


have also been used to promote better uterine 
action in labour, it is interesting to note that the 
average duration of labour after stilboestrol 
induction (20 hours) was longer than that when 
progesterone (17 hours), sodium citrate (16-9 
hours), or when no treatment was given (12-5 
hours). 

Further analysis indicates that parity did not 
materially affect the overall results, although the 
interval between the death of the foetus in utero 
and its delivery appeared rather shorter in multi- 
parous women. Among the treated cases there 
were nineteen 1-gravidae, eight 2-gravidae, nine 
3-gravidae, five 4-gravidae and six 5-gravidae. 
In these groups the average intervals were 30, 
32, 15, 25 and 23 days respectively. However, 
the number in each group is small, and the 
average time is increased by those cases in which 
induction failed and which were ultimately 
terminated by surgery. 

The cause of the intra-uterine death was known 
in only 22 cases. Four foetuses had gross con- 
genital abnormalities and 4 had erythroblastosis. 
Of the remaining 14 deaths, 12 were associated 
with pre-éclampsia and 2 with postmaturity. 
The average intervals between intra-uterine 
death and expulsion of the products of con- 
ception were: 19 days in the toxaemia group, 12 
days for the rhesus affected babies, and 18-5 days 
in the case of the abnormal foetuses. The 2 
postmature infants were delivered on the seventh 
and fourth days respectively. 

The duration of pregnancy at the time of the 
intra-uterine death apparently did not influence 
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the results in regard to either the outcome of 
treatment or the interval between death and 
delivery. Counting the whole series, treated and 
untreated, there were 12 cases in which the preg- 
nancy died before the 28th week and 85 after that 
time. The difference in the results in the two 
groups is not significant and this is true whether 
or not the patients received treatment. In the 
small group of 4 untreated cases in which the 
foetal death took place before 28 weeks, the preg- 
nancy appeared to be longer retained in the uterus 
than in those of the other groups (Table II). 


TaBLe II 
Successful Cases. Influence of Maturity 





Intra-uterine Death—Delivery Interval 








(days) 
Before 28 weeks After 28 weeks 
Stilboestrol .. 30-5 (4 cases) 22-5 (12 cases) 
Progesterone 22-3 (2 cases) 22-4 (9 cases) 
Sodium Citrate 8-2 (2 cases) 13-7 (8 cases) 
No treatment 28-3 (4 cases) 14-0 (48 cases) 





THE INTERVAL BETWEEN DEATH AND DELIVERY 
OF THE FOETUS 

Probably one of the most important findings 
in this investigation pertains to the interval 
which usually elapses between death of the foetus 
and its expulsion. Foetal death in utero is ordin- 
arily followed by abortion or labour within a 
few days. When it is not, however, as in the cases 
forming the subject of this communication, the 
interval approximates 21 days (Fig. 1). Moreover 
this interval is the same no matter whether the 
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case is left untreated or whether induction is 
attempted by medical means (Table III), and 


Taste III 
Successful Cases 








1.U.D.- Induction- 1.U.D.- 
Induction Delivery Delivery 
Interval Interval Interval 
(days) (days) (days) 
Stilboestrol .. 16-3 7-7 24:0 
Progesterone 11-4 10-8 22-2 
Sodium Citrate 9-2 6-4 15-6 
No treatment 21:1 





this is irrespective of the method of induction 
employed. Indeed it would appear that observa- 
tions on the time elapsing between induction and 
delivery are potentially misleading, and that the 
interval between foetal death and delivery is 
more constant. This again confirms that stil- 
boestrol, and indeed the other substances 
employed, played little if any part in determining 
the occurrence and time of abortion or labour. 

It follows that, in practice, it is probably 
unnecessary, if not unwise, to offer any treatment 
until a dead foetus has been retained for longer 
than 3 to 4 weeks. 


CONCLUSION 

Although the number of cases treated in this 
series is small, nevertheless they do strongly 
suggest that neither stilboestrol nor progesterone 
has any particular merit when used in the treat- 
ment of missed abortion and missed labour. 
Moreover, they also suggest that quinine and 
oxytocin are equally valueless because their use 
did not materially shorten the interval between 
the diagnosis of intra-uterine death and the 
delivery of the foetus. 


We are indebted to the members of the 
consultant staff of the Liverpool Maternity 
Hospital for allowing us to conduct this investi- 
gation on their patients and to record the results. 
In particular we are grateful to Professor 
Jeffcoate under whose direction and guidance 
this work was performed. 
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RECURRENT VOMITING IN PREGNANCY 


Three Cases of Hiatus Hernia 


BY 


D. F. P. Gorpon, F.R.C.S.(Ed.), M.R.C.O.G. 
Late Temporary Senior Registrar, North Middlesex Hospital 


It would seem that more attention has been 
paid to this condition in America although (most 
recently Dutton and Bland, 1953) reviews of 
cases are now beginning to appear in print in 
this country. It is difficult to find any reference 
to the statistical occurrence of the lesion in the 
English literature although Rigler and Eneboe 
(1935) in Iowa found a hiatus hernia present in 
12 per cent of all patients attending their 
antenatal clinic. 

I have confined my investigation to those cases 
of vomiting of pregnancy severe enough to 
demand admission, between May, 1953 and 
April, 1954. The investigation consisted of 
taking a close history with reference to heart- 
burn, regurgitation and the relation to posture 
of these symptoms, and X-ray examination 
after barium swallow. 

Of 10 cases so investigated, there was a hiatus 
hernia in 3 through the oesophageal hiatus, with 
oesophageal reflux. The commonly accepted 
aetiology of the condition is either trauma to 
the abdomen, in the non-pregnant patient, or 
congenital, in the same way that an inguinal or 
femoral hernia is congenital and it is presumed 
that increase of intra-abdominal pressure during 
pregnancy predisposes to the herniation. 

Embryologically, the defect is due to the fact 
that the development of that part of the dia- 
phragm which is derived from the dorsal 
mesentery and the mesoderm of the receding 
Wolffian body leaves not only a defect of varying 
extent in the muscular and tendinous structures, 
but also leaves a deformity in the conformation 
of the dome, possibly also resulting in a 
shortened oesophagus. 


THE LITERATURE 


Symptoms are manifold, but certain features 
seem common to all. All authors agree that 
posture influences the discomfort, that heart- 
burn is a constant feature, and that all symptoms 
disappear after delivery. 

Evans and Bouslog (1940) found a hiatus 
hernia present in all cases of heartburn in preg- 
nancy. Haematemesis may also occur, and in one 
reported case (Diddle and Tidrick, 1941) death 
occurred from perforation of a high gastric ulcer 
into the mediastinum, although all admit that 
complications are rare. 

Dutton and Bland refer to cases described by 
Vinson (1921) of oesophageal stricture following 
vomiting in pregnancy, and suggest that some of 
these cases were due to hiatus herniae. 


Case REPORTS 


Case 1. Mrs. E. M. R. was a primigravida, aged 27, 
whose estimated date of delivery was 6th August, 1953. 

On 27th January, 1953, she was referred as an emer- 
gency because of severe vomiting. She was very consti- 
pated, and after an enema the sickness settled down and 
she was soon discharged from the ward. 

On 6th May, 1953, along with severe vomiting, she also 
complained of frequency of micturition and dysuria, and 
she was readmitted and treated as a urinary infection, 
although laboratory examination showed the urine to be 
sterile. She again settled down and was labelled as a 
neurotic type of vomiting of pregnancy. 

She came under my care on 23rd May, 1953, when she 
was again admitted, being now approximately in her 30th 
week of pregnancy. Heartburn had been a constant 
feature for the past 2 months, this, along with her 
vomiting and upper abdominal discomfort, being worst at 
night and especially if she lay on her left side. Relief was 
obtained by propping herself up in bed, or by getting 
out and sitting in a chair. Antacids and histamine com- 
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pounds had little effect. A barium swallow showed a 
reducible para hernia, with reflux in the 
supine position (Fig. 1). Relief was obtained by causing 
her to sleep in Fowler’s position and she was eventually 
able to tolerate a fat-free diet. Her condition was im- 
proved by these measures, although she was still vomiting 
when she was readmitted in labour on 14th August, 1953. 
Vomiting culminated in a haematemesis of 6 ounces just 
before the membranes ruptured, following which delivery 
was quick and easy. Agonizing heartburn was complained 
of immediately preceding the haematemesis. During the 
puerperium there were no untoward symptoms. A repeat 
barium swallow on 2nd September showed that neither 
hernia nor regurgitation was now demonstrable. 


Case 2. Mrs. D. L. J., a 5-gravida, aged 38, with no 
history of any abnormality in her preceding pregnancies, 
attended the clinic at the 20th week of this pregnancy. 
Complaints of marked dyspepsia and regurgitation during 
the past 2 months were made along with copious vomiting 
on occasions, worst at night. Heartburn was present, 
along with lower substernal pain. Regurgitation was 
noticed if she bent down. Her sleep was always disturbed 
because of her desire to vomit. There was acetonuria, and 
her general condition was moderate. The tongue was 
furred and she stated that she had begun to notice ting- 
lings in her fingers and toes recently. She was admitted 
and rectal fluids administered, since she could not tolerate 
anything by mouth. Sleep was obtained in Fowler's 
position and, with gradual improvement in her appetite 
and digestion, she slowly recovered. 

Barium swallow on 14th July, 1953 showed a small 
reducible hiatus hernia (Fig. 2). She was at this time 
approximately 30- to 32-weeks pregnant. On discharge, 
she was advised to sleep with the head of her bed raised 
and to keep to a fat-free diet. 

At subsequent attendances she still complained of 
heartburn and regurgitation, until, at her 38th week, she 
was readmitted because of haematemesis, along with her 
usual complaints of vomiting. With measures similar to 
those used before she again recovered, but since she was 
approaching term she was kept in the ward to await 
delivery, which was successfully accomplished a few 
hours after premature rupture of the membranes. The 
lying-in period and puerperium were devoid of incident. 

One month after delivery a repeat barium swallow was 
performed, with the report “‘no further evidence of hiatus 
hernia”. 


Case 3. Mrs. E. B., aged 33, a 4-gravida, with no com- 
plaints during her last 2 pregnancies, first attended the 
clinic when she was 18-weeks pregnant, complaining of 
nausea in the mornings and sickness in the evening, along 
with heartburn. When next seen, one month later, she was 
still complaining and a barium swallow performed at this 
time showed no evidence of hiatus hernia, but marked 
lower oesophageal laxity with reflux in the supine posi- 
tion, which explained the complaint of heartburn. 

Pregnancy continued similarly until, at her next visit, 
she complained that the vomit had been streaked with 
blood, and that unless she slept in a chair at night she did 
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not get any relief at all from her vomiting. She was now 
at the 36th week of pregnancy. Heartburn was now worse 
than ever, and every time she bent forward her mouth 
filled with acid. She was admitted with acetonuria and a 
barium swallow examination now showed a large para- 
oesophageal hiatus hernia, along with oesophageal 
dilatation and oesophagitis (Fig. 3). She was allowed to 
sleep propped up on pillows, and with sedation and a 
fat-free diet the acetonuria disappeared and her general 
condition improved. A cultured specimen of urine was 
sterile and there was no albuminuria or hypertension at 
any time. She was discharged approximately a fortnight 
from term, and eventuaily underwent an uneventful 
spontaneous delivery. 

The lying-in period was uneventful, apart from 
vomiting on one occasion. At the 10th day a further 
barium swallow examination showed that the hernia was 
still present, although smaller, but at her postnatal visit, 
one month later, no evidence was seen. 


Seven other cases admitted to the wards in the 
early months of pregnancy as hyperemesis 
gravidarum of varying degrees of severity were 
also similarly investigated. None showed radio- 
logical evidence of a hiatus hernia, and in 6 ro 
complaint of severe vomiting was ever made after 
control of the initial attack. The seventh case, 
Mrs. D.R.E. a primigravida, aged 23, started 
vomiting copiously again at her 32nd week of 
pregnancy and continued intermittently until 
term. All the symptoms and signs of a hiatus 
hernia were present but she refused to undergo 
an X-ray examination. 


DISCUSSION 


The main symptoms of the lesion are heart- 
burn and vomiting, influenced by posture, and 
in my cases the vomiting did not become 
noticeably worse as pregnancy progressed, but 
continued from the initial attack or recurred. 
This is at variance with most other published 
series. The heartburn bears no relation to the 
material swallowed and must be due to the 
concomitant oesophagitis. 

The cause of the condition is obscure, but 
laxity of the tissues at the oesophageal hiatus 
seems to be the underlying factor, abetted 
during pregnancy by raised intra-abdominal 
pressure. 

The treatment is difficult, but most relief is 
obtained by sleeping propped up in bed, along 
with efforts directed towards correction of the 
upset electrolytic balance. 
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Fic. 1 
Case 1. Showing the bulbous herniation. 





Fic. 2 


Case 2. Showing the herniation lying alongside the 
oesophagus. 
D.F.P.G. [260] 











Fic. 3 


Case 3. Showing the largest herniation, along with dilatation 
of the lower end of the oesophagus. 


D.F.P.G, 














RECURRENT VOMITING IN PREGNANCY 


SUMMARY 


A further 3 cases of hiatus hernia in pregnancy 
are reported. 

The literature is briefly reviewed, and attention 
is drawn to the symptomatology and its relation- 
ship to the lesion. 


My thanks are due to Mr. K. A. K. Hudson 
for his kind help in the preparation and review 
of these cases. 
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PREGNANCY COMPLICATED BY DIABETES 


BY 


G. O. RicHARDSON, M.D., M.R.C.P. 
LINTON SNAITH, M.D., M.S., F.R.C.S., F.R.C.O.G. 
AND 
J. C. Smptey, M.D., M.R.C.P., F.R.C.P.(Can.) 
Departments of Medicine and Obstetrics at the Newcastle General Hospital 


IN pregnancy complicated by diabetes the value 
of continuous antenatal supervision at the hands 
of a single team, together with premature 
delivery, has been fully demonstrated (Peel and 
Oakley, 1949; Given et al., 1950). Peel and 
Oakley showed that the foetal survival rate in a 
group of cases collected from 26 centres through- 
out Great Britain was 59-7 per cent whereas 
in their own series the survival rate was 75-1 per 
cent. Using similar methods, together with the 
use of substitutive therapy with stilboestrol and 
progesterone, White (1945) has recorded results 
with a foetal surviving rate approaching that of 
normal pregnancy. 

The object of this paper is to record the results 
obtained in the pregnant diabetic patients 
attending the Newcastle General Hospital from 
1947-1953, and to draw attention to the apparent 
differences in the foetal mortality rate in patients 
requiring insulin treatment compared with mild 
diabetics who are fully controlled without the 
use of insulin. 


PATIENTS 


Sixty diabetic women have been supervised 
during 74 pregnancies, including 2 cases of 
twins. For inclusion in the series either of 
the following criteria indicating diabetes was 
accepted. 

(1) An authentic past history of diabetes re- 
quiring the regular daily use of insulin for 
control. 

(2) The presence of diabetic symptoms together 
with either a fasting blood sugar of 180 mg. 
per cent or more, or a glucose tolerance test 
with a fasting level of 140 mg. per cent or 


more rising to over 200 mg. per cent and not 
falling below the fasting level plus 20 mg. 
per cent after 2 hours. 
These rigid criteria have excluded a group of 
7 patients who had symptoms of diabetes and 
abnormal glucose tolerance tests. These patients 
are discussed briefly below. 


MANAGEMENT 


Patients were seen at intervals not exceeding 
2 weeks. At each visit weight and blood pressure 
were recorded and multiple urine samples 
collected the previous day were tested for 
albumin, acetone and glucose. Insulin dosage 
was adjusted so that the patient was kept free 
from diabetic symptoms and so that the urine 
contained no acetone and only minimal amounts 
of glucose. Protamine Zinc Insulin and soluble 
insulin were given simultaneously before break- 
fast, additional injections of soluble insulin being 
given if necessary. Toxaemic manifestations 
were treated by rest and a low sodium diet. 
Delivery was effected before the 38th week in 
most cases. 


METHOD OF DELIVERY 


There is general agreement that in primi- 
gravidae Caesarean section is the method of 
choice in the diabetic patient. It is also accepted 
that it is the method of choice in cases presenting 
obstetrical complications, which in a non- 
diabetic would permit a trial of labour. There is 
by no means general agreement concerning the 
method of delivery in cases where previous 
successful vaginal deliveries have occurred and 
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PREGNANCY COMPLICATED BY DIABETES 


where diabetes is the only complication. In- 
duction of labour is uncertain. Obstetrician, 
physician and paediatrician cannot all be in 
constant attendance. Moreover, when labour 
does commence it may be sufficiently prolonged 
to cause metabolic disturbance and render 
diabetic control difficult, and there is greater 
risk of injury to a premature foetus by vaginal 
delivery and a greater possibility of impacted 
shoulders if the baby is large. We now carry out 
Caesarean section for all primiparous women 
except when the diabetes is fully controlled 
without insulin and in whom the foetal head 
becomes deeply engaged and the cervix thinned 
out before the time for delivery has been reached. 
An exception is also made when premature 
labour occurs spontaneously and progress is 
rapid and uneventful. In multiparous women, 
since induction of labour is easier and the 
resulting labour shorter than in primiparous 
women, induction is done in all those with a 
favourable past history and where there are 
no obstetrical abnormalities. A past history of 
stillbirth or impacted shoulders is regarded as 
an absolute indication for Caesarean section. 


CHOICE OF ANAESTHETIC 


In most cases undergoing Caesarean section 
local analgesia alone was used until the uterine 


- peritoneum was incised, when it was supple- 


mented by pentothal, nitrous oxide and oxygen 
in most cases. This probably diminishes the risk 
of foetal anoxia and makes establishment of 
respiration in the baby easier than with more 
prolonged general anaesthesia. In a few cases 
caudal analgesia alone was used and proved very 
satisfactory. 


RESULTS 


No maternal death occurred in this series 
though one patient died a year later from 
miliary tuberculosis. One patient not included 
in this series was admitted as an emergency 
suffering from diabetic coma and was then 
found to be 6-months pregnant. She had not 
attended either the diabetic clinic or the ob- 
stetrical department. She died within 24 hours 
of admission. Autopsy showed that she also had 
bilateral bronchopneumonia and pyelonephritis. 
The total foetal loss of 16 included 5 abortions 
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(1 therapeutic), 6 stillbirths and 5 neonatal 
deaths. Of the abortions 2 were associated with 
diabetic acidosis and one refused admission to 
hospital when bleeding occurred at the 23rd 
week. The therapeutic abortion was done for 
chronic renal failure with anaemia. 

Of the stillbirths 2 occurred in patients with 
pre-eclamptic toxaemia, one of whom was also 
under treatment for a luetic infection, probably 
a major factor in the foetal death. In another 
gross hydrocephalus made craniotomy essential 
to effect delivery at Caesarean section. Two of 
the stillbirths which could probably have been 
prevented by early interference are referred to 
below. 

There were 5 neonatal deaths. Hydramnios 
was present in 4 and toxaemia in 3 of the 
mothers, in one of whom pregnancy was 
deliberately terminated at the 32nd week to save 
the life of the mother. The child was extremely 
oedematous and showed respiratory distress, 
dying 24 hours later. In another spontaneous 
delivery occurred at 28 weeks. The child weighed 
2 pounds 7 ounces and lived only 5 hours. 

There were also 7 patients (see Table I) who 
did not fulfil the diagnostic criteria stated above. 
All had symptoms of diabetes during pregnancy 
with notably abnormal glucose tolerance tests. 
We have regarded these patients as suffering 
from pre-diabetes and they were treated with 
the same antenatal supervision and premature 
termination. This group appears to be similar to 
the 10 women with glycosuria and symptoms 
of diabetes during pregnancy recorded by 
Williams (1909). 


DISCUSSION 


The total foetal mortality of 16 out of 76 and 
the mortality of 11 out of 71 viable pregnancies 
is similar to that recorded by Peel and Oakley 
(1949). The slight difference is not statistically 
significant. Included in this group are 13 women 
who had recently developed diabetes which was 
fully controlled without the use of insulin. 
These patients have been followed through 17 
pregnancies without foetal loss. They were 
treated with the same degree of antenatal 
supervision as the patients requiring insulin and 
in most cases pregnancy was terminated pre- 
maturely, in several by Caesarean section. The 
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’ TABLE I 
Method and 
Time of Delivery Result Weight — neem Test 
in Weeks &- Pe 

BEL. 654 Induction 36 L.B. 71b. 602z. 120 : 165 : 205 : 165 : 115 Para 3(L.B.) 

La | ow CS. 38 L.B. 8 lb. 7 oz. 107 : 180 : 205 : 150: 112 Para 2(S.B.) 
4 Ab. 

M.C. 1,396 Induction 38 L.B. 6 Ib. 14 oz. 88 : 145 : 210: 170: 150 P.6 t S.B. 
1 N.D. 

ch. BD Induction 38 L.B. 71b. 1 0z. 85 : 140 : 230 : 180 : 140 Para 0 

M.G. 1,136 Induction 40 L.B. 7 1b. 7 oz. 100 : 215 : 175 : 150 : 140 Para 0 

M.C. 1,259 Induction 40 LB. 6 Ib. 13 oz. 90 : 205 : 230 : 200 : 175 Para 0 

O.P. 1,333 Induction 38 L.B. 6 Ib. 10 oz. 120 : 175 : 210 : 180 : 130 Para 0 





difference in foetal mortality rate between 
insulin-requiring and non-insulin-requiring dia- 
betics is statistically significant, and was en- 
tirely unexpected. It is usually considered that 
even in the pre-diabetic period the foetal 
mortality rate is considerably in excess of normal 
(Miller et al., 1944), though a contrary view has 
been expressed by Imerslund (1948) and by 
Dolger and Herzstein (1944). Bass (1952) states 
that the foetal mortality rate is 4 times higher in 
mild diabetics not requiring insulin than in 
normal women. 

Peel and Oakley reported a foetal mortality 
rate of 33 per cent among 42 non-insulin 
diabetics in the series collected from different 
centres in Great Britain, which was lower than 
that among the cases requiring insulin. Details 
of antenatal supervision and method of delivery 
were not given in these cases. On the other hand 
Given et al. (1950) found no such difference. It 
is not clear whether the antenatal supervision 
was similar nor whether premature delivery was 
carried out so frequently in the two groups. If 
it is confirmed that with similar treatment the 
mild non-insulin requiring diabetic has a signifi- 
cantly lower foetal mortality rate than has the 
patient requiring insulin, it indicates that com- 
parison of the results obtained in different series 
is misleading unless each series is composed of 
comparable types of patient. 

Reviewing the foetal deaths there are 3 in 
which a living child might have resulted from a 
more accurate assessment of the duration of 
pregnancy. Two stillbirths, being successive 
pregnancies in the same patient occurred when 


pregnancy was allowed to proceed to the 38th 
week in the mistaken belief that the foetus was 


small. One neonatal death also occurred owing | 


to misjudgment of the foetal size. In this patient 
the pregnancy was interrupted too soon and it 
appeared that prematurity was the cause of 
death of the infant. Each of these 3 cases was 
complicated by hydramnios. In the whole series 
a major difficulty has been the determination of 
the real maturity of the foetus, the menstrual 
dates and the estimated size of the foetus, 
especially where there is hydramnios, often 
being unreliable. An accurate method of esti- 
mation of maturity would probably lead to a 
lower foetal mortality in pregnancy complicated 


, 











by diabetes. In the present state of knowledge ] 


a foetal mortality rate of about 20 per cent 
appears to be unavoidable. 


' 


SUMMARY 


(1) The results obtained in 74 consecutive | 


pregnancies complicated by diabetes are reported. 

(2) There is a significant difference between 
the foetal mortality rate in the non-insulin com- 
pared with the insulin-requiring diabetic. This 
indicates that comparison of results from differ- 
ent centres may be misleading. 

(3) In order to achieve a high foetal survival 
rate it is essential to concentrate the care of the 
diabetic pregnancy into the hands of a single 


team. The difficulty in assessing the ideal time , 


for delivery, particularly in patients with 
hydramnios, is a major factor influencing foetal 
survival. 





LOGY 


> 38th 
iS Was 
owing 
atient 
and it 
se of 
S was 
series 
ion of 
strual 
oetus, 

often 
r esti- 
_toa 
icated 
ledge 
* cent 


cutive 
orted. 
tween 
com- 
This 
liffer- 


rvival 
of the 
single 
time 

with 
foetal 


PREGNANCY COMPLICATED BY DIABETES 
REFERENCES 


Bass, M. H. (1952): Advanc. intern. Med., 5, 43. 

Dolger, H., and Merzstein, J. (1944): J. Amer. med. Ass., 
125, 931. 

Given, W. P., Douglas, R. G., and Tolstoi, E. (1950): 
Amer. J. Obstet. Gynec., 59, 729. 


265 


Imerslund, A. O. (1948): Nord. Med., 40, 1880. 

Miller, H. C., Hurwitz, D., and Kuder, K. (1944): J. 
Amer. med. Ass., 124A, 271. 

Peel, J., and Oakley, W. (1949): Trans. 12th Brit. Congr. 
Obstet. Gynaec. p. 161. 

White, P. (1945): J. Amer. med. Ass., 128, 181. 

Williams, J. W. (1909): Amer. J. med. Sci., 137, 1. 











THE EFFECT OF HODGKIN’S DISEASE ON PREGNANCY 
AND FERTILITY 


BY 


H. G. FRANK, M.D., M.Rad. 


Assistant Radiotherapist 
Radium Institute, Liverpool 


A survey of the literature over the last 40 years 
shows that there has been a considerable differ- 
ence of opinion on the effect of Hodgkin’s 
Disease on pregnancy. 

Some writers (Fabian, 1911; Klawans, 1942) 
have noted a rapid progression of the disease 
both during pregnancy and in the immediate 
post-partum period. Many other cases have, 
however, been reported (Minot and Isaacs, 
1926; Gilbert, 1939; Goodman ef al., 1946; 
Jackson and Parker, 1947), in which the preg- 
nancy did not affect the course of the disease or 
vice versa. 

According to Gilbert (1951), these cases fall 
into three groups: 

1. Pregnancy occurring during an active phase 
of the disease. 

2. Pregnancy occurring during a dormant phase 
of the disease. 

3. The disease appearing during pregnancy or 
the post-partum period. 

He states that, in the first group, the pregnancy 
does not affect the disease. In the second, there 
are frequent relapses during the first 6 months of 
pregnancy and in the post-partum period but 
usually the pregnancy does not influence the 
course of the disease. In the third group, the 
disease is generally of an acute type. The 
response to radiotherapy is usually poor and the 
average survival from the onset of symptoms 
about 18 months or less. 

With regard to treatment, he advocates that 
no active treatment be given unless absolutely 
necessary. If, however, the disease commences 
or recurs during pregnancy and treatment is 
considered urgent, e.g., for superior mediastinal 
obstruction, it is usually possible to carry out 
the treatment without affecting the child unless 


the pelvis is irradiated. In this case, spontaneous 
abortion usually occurs or the foetus is stillborn. 
He does not consider that therapeutic abortion 
is indicated, even in the third group, as “. . . in 
these cases the benefit one hopes for by inter- 
rupting the pregnarcy is usually a vain hope”’. 

Gemmell (1923a and b) found a history of 
oligomenorrhoea or amenorrhoea in some of his 
cases; also, that of 10 parous patients, 6 
developed the disease during pregnancy. He 
states that 50 per cent of the women who develop 
Hodgkin’s disease do so during periods of 
amenorrhoea, i.e., before puberty, after the 
menopause or during pregnancy. He put forward 
the theory that ovarian activity protects the 
patient against the disease and that it usually 
occurs when there is hypo- or non-function of 
the ovary. In substantiation of his hypothesis he 
cited the sex ratio (M:F=2:1). He con- 
cluded that oligomenorrhoea is associated 
directly with the disease and is not secondary 
to the concomitant anaemia. He advises termina- 
tion early in pregnancy if the disease develops 
as he noted that pregnancy had a deleterious 
effect. 

Bichel (1950), in a series of 81 patients, found 
11 pregnancies—3 patients conceived twice and 
4 patients once. They all produced full-time 
babies after a normal labour. There was no 
evidence of the disease in the children. The 
remaining patient died of the disease during the 
seventh month of her first pregnancy, the disease 
being very advanced before she became preg- 
nant. In addition, spontaneous abortion occur- 
red in 2 patients and a therapeutic abortion 
was carried out on | who developed the disease 
during pregnancy; in no case was the course of 
the disease affected. He concluded that, in his 
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‘THE EFFECT OF HODGKIN’S DISEASE ON PREGNANCY AND FERTILITY 


series, pregnancy does not appear to have caused 
acute exacerbations nor accelerated the develop- 
ment of the disease. 

The present series consists of 157 patients 
first seen during the years 1944-1949. Of these 
105 were male and 52 female. Of the latter, 
4 patients conceived—2 once and 2 twice. In 2 
cases the onset of the disease occurred during 
pregnancy and in the other 2 it was quiescent 
at the onset of pregnancy. 

Of the 2 patients who developed the disease 
during pregnancy, | has been recurrence-free 
for 2 years and the other has survived 7 years 
having had a second pregnancy with no ill- 
effects. Neither patient developed an acute type 
of disease which might have been expected 
according to the findings of Gilbert (1951). The 
other 2 patients both became pregnant during a 
quiescent phase of the disease and, although | 
developed a secondary anaemia, there was no 
evidence that the progress of the disease was 
accelerated by the pregnancy. The only patient 
who died survived for 5 years—considerably 
longer than the average for the whole series (3 
years 8 months). 

The patient who aborted spontaneously and 


| later had a therapeutic abortion during a 


quiescent phase of the disease, suffered no ill- 
effects during either the pregnancy or the 
post-partum period. 

It is interesting to note that in this series there 
were only 6 pregnancies in the 34 women of 
childbearing age (15-49 years)—a pregnancy 
rate of 3 per 100 per year with a live birth rate 
of 2 per 100, compared with 7 per 100 per year 
in the general population, according to the 
Statistical Review of the Registrar-General 
(1944-49, Table I). Whether this is due to 
impaired fertility in females suffering from 
Hodgkin’s disease or to other factors, such as 


' unwillingness to have children or a lower 


marriage rate, is an open question. Gemmell 
(1923a and b) has pointed out that some patients 
suffer from hypofunction of the ovary and this 
may have some bearing on their fertility. 

With regard to the question of marriage, 


, Gilbert (1951) advises against it. If, however, a 


patient marries, then he advises against child- 
bearing unless the disease is limited to the 
cervico-thoracic region—a view with which 
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TABLE I 
Number of Maternities and the Estimated Female 
Population between the Ages of 15-49 Years (Registrar 
General 1944-1949) 








eiitit is Estimated Female 
Maternities in Stage 
Year Population in 
Thousands Millions 
1944 763 11-5 
1945 691 11-4 
1946 833 11-4 
1947 891 11-3 
1948 784 11-25 
1949 738 11-206 
Total 4,700 68 -056 
Average 783 11-342 
General Population 


Average Maternity Rate=7 per 100 females per year 


Hodgkin's Disease 
34 patients 4 pregnancies 
2 abortions 


6 


Average Maternity Rate=3 per 100 females per year 
2 per 100 females per year 
(live births) 





Jackson and Parker (1947) and the writer concur. 
If, however, there is abdominal or pelvic involve- 
ment, childbearing is unlikely as an artificial 
menopause would be produced by X-ray 
therapy. If the ovaries have been irradiated but 
their function incompletely arrested, the patient 
should be advised against childbearing on the 
grounds that genetic changes have probably been 
induced by the treatment. These are irreversible, 
hereditary and always retrograde. The risk of 
spontaneous abortion is increased but, if a living 
child is born, it may be deformed. The genetic 
changes may not be apparent in the next 
generation but may appear in succeeding 
generations. It is of the greatest importance that 
this question should be discussed in detail with 
the patient’s husband. 


SUMMARY AND CONCLUSIONS 


(1) A survey of the literature, together with 
the findings in the present series, is presented. 

(2) It is doubtful whether pregnancy has any 
effect on the course of Hodgkin’s disease. There 
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is, however, a risk that the patient’s general 
condition may deteriorate during the course of 
‘the pregnancy unless precautions are taken. If 
the patient’s condition is unsatisfactory and the 
disease becomes active, the prognosis may be 
poor as adequate treatment cannot be given. 

(3) The cause of the lowered fertility in 
females suffering from Hodgkin’s disease is not 
known but may depend to a certain extent on 
factors not connected directly with the disease. 

(4) The advisability or otherwise of marriage 
of patients suffering from Hodgkin’s disease is 
discussed. 
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CHRONIC ENDOMETRITIS AND PLASMA CELL INFILTRATION 
OF THE ENDOMETRIUM 


BY 


J. M. BRUDENELL, M.B., B.S. 


Research Assistant 
Department of Obstetrics and Gynaecology, King’s College Hospital, London 


INTRODUCTION 
Tue histological diagnosis of chronic inflam- 
mation can readily be made in most tissues of 
the body but in the case of the endometrium 
certain difficulties arise. Proliferative changes 
are minimal, presumably because of the con- 
stant building up and breaking down of the 
endometrium under the influence of the ovarian 
hormones during the course of the menstrual 
cycle. Furthermore, in normal endometrium 
slowing of the blood stream through the coiled 
spiral arteries of the premenstrual endometrium 
leads to margination and emigration of leuco- 
cytes (Markee, 1940), and this cellular infiltra- 


| tion of the endometrium is increased during 


menstruation and may persist weil into the 
follicular phase of the cycle. The almost com- 
plete absence of the plastic changes of chronic 
inflammation together with the normal occur- 
rence of infiltration of polymorphonuclear cells, 
lymphocytes and macrophages has led to the 
plasma cell, by a process of elimination, ac- 
quiring a peculiar place in the diagnosis of 
chronic endometritis. In the interpretation of 
cellular infiltration of the endometrium the 


| personal factor is important and may account 


in part for the considerable variation in the 
reported incidence of chronic endometritis, even 


' in comparatively recent series of cases (1 per 


cent by Keene and Payne, 1934, 11 per cent by 


Sutherland, 1949). 


The classical paper of Hitschmann and Adler 
(1907) established the conception of “‘glandular 
endometritis” as a normal menstrual phenom- 


_ enon and restricted the diagnosis of chronic endo- 


metritis to an interstitial inflammatory process. 
These authors emphasized the importance of the 


| plasma cell and indeed went as far as to make it 


the criterion for the diagnosis of chronic endo- 
metritis. They considered that plasma cells were 
invariably absent from normal endometrium 
and used this factor to differentiate between 
inflammatory and non-inflammatory lesions. 
Although this conception of the plasma cells as a 
sine qua non of chronic endometritis has been 
attacked by many writers since Hitschmann and 
Adler’s paper, in general it may be said to have 
been accepted and at the present time plasma 
cell infiltration remains the basis on which a 
diagnosis of chronic endometritis is made. 

In recent times the finding of small concen- 
trations of plasma cells has been regarded as 
normal in many parts of the body. 

In well fixed specimens the small intestine 
commonly shows a minor degree of plasma cell 
infiltration without any other evidence of a 
chronic inflammatory process (Magnus, 1954). 
Schiller (1948) reported the finding of occasional 
plasma cells in endometria which were appar- 
ently normal from every other point of view, 
whilst Dumoulin and Hughesdon (1951) em- 
phasized that plasma cell infiltration of the 
endometrium is normally found after a spon- 
taneous abortion or uncomplicated delivery. It 
is not clear for how long such an infiltration lasts 
but it presumably disappears when the normal 
menstrual shedding of the endometrium is 
resumed. 

Tuberculous endometritis and malignant dis- 
ease are commonly associated with heavy plasma 
cell infiltration whilst a variable degree of 
infiltration may occur in fibroid and adeno- 
matous polypi and in metropathia haemorrhagia. 
In senile endometritis plasma cell infiltration is 
constantly found, but this condition is best con- 
sidered as a separate entity apart from the 
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chronic endometritis occurring during the years 
between puberty and the menopause. In a con- 
sideration of the significance of plasma cell 
infiltration of the endometrium these conditions 
should accordingly be excluded and the diagnosis 
of chronic endometritis confined to those cases 
where there is no additional endometrial 
pathology. Especially is this so in cases of 
possible retained products of conception where 
degenerated chorionic villi or decidual reactions 
may easily be overlooked. In tuberculous endo- 
metritis Sutherland (1943) has shown that 
established cases may fail to show tuberculous 
lesions consistently, particularly in the type of 
tuberculous endometritis characterized by scanty 
tubercles in the endometrium with infiltration of 
the stroma by lymphocytes and plasma cells in 
moderate numbers. Where the chronic inflam- 
matory reaction is very marked the tuberculous 
nature of the lesion may be masked. 


PRESENT INVESTIGATION 
The present investigation was designed to 
examine the significance of plasma cells in the 
endometrium and their relation to chronic endo- 
metritis, bearing in mind that this term is used 
only to denote those cases not associated with 
other endometrial conditions mentioned above. 


MATERIAL 


The material consists of all routine endo- 
metrial curettings taken at this hospital during 
1952 and 1953. Some of the specimens were 
obtained by formal dilatation and curettage 
whilst the remainder were taken with a Sharman 
endometrial biopsy curette. The majority of the 
material was premenstrual, and in the positive 
cases which were followed up repeat pre- 
menstrual biopsies were carried out at approxi- 
mately 3-monthly intervals up to | year after the 
original section. 


STAINING TECHNIQUE 


Different authors have disagreed on the value 
of special stains to demonstrate plasma cells but 
most of the reported series have used the Methyl- 
Green-Pyronine method first introduced by 
Pappenheim (1899). To obtain successful results 
by this method immediate fixation in alcohol is 
necessary and even then, as is well known, results 
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vary with different brands of pyronine used. In 
the present investigation the staining technique 
adopted was basically the Methyl-Green- 
Pyronine method of Trevan and Sharrock 





(1951), but differentiation and clearing of the | 


material, which was fixed in 4 per cent formal 
saline, was carried out as recommended by 


~ 


Rosa (1950). Frequent control sections known | 


to contain large numbers of plasma cells were 
stained and consistent results were obtained. 
Additional sections of both specimens were 
stained with haematoxylin and eosin. Although 


plasma cells are fairly readily identified when / 


stained by the latter method it was felt that the 
special technique was of value in picking up 
small numbers of plasma cells. No difficulty was 
experienced in differentiating plasma cells from 
early decidual cells when stained in this way. 


RESULTS 


The endometrium from 608 patients was 
examined, all cases of malignant disease, 
tuberculosis, polypi, metropathia and patients 
within 3 months of an abortion or full-time 
delivery having been excluded. Plasma cells were 
found in 46 sections, an incidence of 7 per cent. 
The positive cases were further subdivided into 
those cases showing a heavy infiltration of 
plasma cells and those in which only a few 
plasma cells were found in the whole section. 


At the start of the investigation an attempt was | 
made to make a numerical assessment of the | 


degree of plasma cell infiltration, but this failed 
to give consistent results when carried out by 
different observers or by the same observer 
looking at a given section on different occasions, 





— 


and was eventually abandoned in favour of the | 
arbitrary descriptive terms given above. Of the | 
46 positive cases, 5 showed a heavy infiltration | 
of plasma cells, 10 showed moderate numbers | 


of plasma cells and in 31 cases only a few plasma 
cells were found. 
HEAVY INFILTRATION BY PLASMA CELLS 


Five cases showed a heavy infiltration by 
plasma cells; of these only 1 was considered to be 


a true chronic endometritis. In this patient, in | 


addition to a hcavy infiltration of plasma cells, 
there was a great increase in the cellularity of the 
stroma due to the presence of large numbers of 
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ILOGY 
ed. In TABLE I 
hnique Number of endometrial sections examined .. 608 
Green- Plasma cells present : 3 46 
arrock | Percentage incidence 7-6 per cent 
= A Heavy Infiltration by Plasma Cells Follow 
) 
up 
led by Total number of cases .. 5 
known | Normal premenstrual endometrium, 
Ss were associated active salpingitis ~# 3 1 Two repeat biopsies showed occasional plasma 
tained. | = No plasma cells one year after original 
; iopsy. 
3 «were | Normal late premenstrual endo- 
though metrium .. “a es < I _ asm 
| when / Chronic endometritis, associated 
hat the active salpingitis .. oe Ge 1 _ — 
ing up | Moderate Numbers of Plasma Cells 
Ity was Total number of cases .. 10 
5 from Normal premenstrual endometrium 5 2 Both cases showed small numbers of plasma cells 
up to one year after original section. 
way. | Non-premenstrual endometrium, as- 
} sociated active salpingitis Ay 5 4 Two showed no plasma cells up to one year after 
original section. One showed occasional 
ts was plasma cells up to one year after original 
disease —> = became pregnant within a year 
en of original section. 
patients | Small Numbers of Plasma Cells 
ull-time Total number of cases... 31 
lls were Normal premenstrual endometrium, 
er cent. no associated salpingitis .. a 27 il Eight showed no plasma cells up to one year after 
as original section. One had hysterectomy for 
ed into | menorrhagia 4 months after the original sec- 
tion of tion. No plasma cells in endometrial section. 
a few Two became pregnant within a year of 
section. ; original section. 
npt was : Non-premenstrual endometrium, F 
chronic cervicitis ok = 4 2 One showed no plasma cells in repeat pre- 
of the | menstrual biopsies up to one year after the 
is failed original section. One had hysterectomy for 
out by { menorrhagia 4 months after original section. 
ybserver The endometrium showed occasional plasma 
cells. The cervix showed the changes of 
pry chronic cervicitis. 
ro 
_ Of the | 


‘tration lymphocytes and macrophages. The stromal 
‘umbers lls themselves appeared smaller and less 
prominent than normal. There was no increase 


‘plasma! . 

P in collagen or reticulum content of the endo- 
metrium as a whole. The case was associated 

ELLS with an active sub-acute salpingitis. The re- 


tion by maining 4 were apparently normal premenstrual 
edtobe | *idometria (i.c., within 7 days of expected 
tient, in; Menstruation and showing glandular secretory 
na cells, activity) with no other deviation from the normal 
ty of the | @part from the presence of the plasma cells. In 
nbers of 3 Of the 4 there was an associated active chronic 


salpingitis whilst in the remaining 1 taken 
within 24 hours of the expected onset of menstru- 
ation there was no associated inflammatory 
lesion of the tubes, parametrium or cervix. 

It was only found possible to repeat the 
examination of the endometrium in 1 of the 5 
cases. In this patient 2 repeat biopsies showed a 
few plasma cells in the premenstrual endo- 
metrium but one year after the original curettage 
no plasma cells were present in the premenstrual 
endometrium and the histological picture con- 
tinued to be normal in every respect. The 
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salpingitis had by this time completely settled 
clinically. One further case in which active 
chronic salpingitis was present was seen again 
a year later with persistent symptoms attribut- 
able to the salpingitis and, following laparotomy, 
this diagnosis was confirmed. The patient with 
true chronic endometritis was a mental defective 
and it was not possible to persuade her to attend 
the follow-up clinic. 


MODERATE NUMBERS OF PLASMA CELLS IN THE 
ENDOMETRIUM 

In this category there were 10 cases, and apart 
from the plasma cells no other histological 
abnormality was demonstrable in the endo- 
metrium. Five were premenstrual and 5 were not. 
The latter were in every case associated with 
clinically active chronic salpingitis. 

Two of the cases of normal premenstrual 
endometrium not associated with chronic sal- 
pingitis were followed up and both showed 
occasional plasma cells in one or more repeat 
premenstrual biopsies up to one year after the 
original section. Of the 4 cases associated with 
chronic salpingitis which were followed up 2 
showed no plasma cells in one or more repeat 
premenstrual biopsies up to one year after the 
original section, whilst one patient became 
pregnant after a course of treatment for chronic 
salpingitis. No plasma cells were present in a 
premenstrual endometrial biopsy taken from 
this patient 5 months after delivery. 


SMALL NUMBERS OF PLASMA CELLS IN THE 
ENDOMETRIUM 

In these cases only occasional plasma cells 
were found in the section stained with Pyronine 
and Methyl-Green. Thirty-one such cases were 
found of which 27 were normal premenstrual 
endometrium showing no abnormality apart 
from the plasma cells. The remaining 4 were not 
premenstrual but showed non-secretory endo- 
metrium with small numbers of plasma cells. Each 
one of these 4 cases was associated clinically with 
a chronic cervicitis, but there was no evidence of 
inflammatory lesions elsewhere in the genital tract. 

Thirteen of these cases were followed up and 
only | showed a small number of plasma cells 
in the endometrium subsequently. In this case a 
hysterectomy was performed 4 months after the 
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original section. The endometrium was quite 
normal and the only abnormality found histo- 
logically was a chronic cervicitis. There was no 
evidence of chronic salpingitis. Two of the 
patients became pregnant within a few months 
of the original section. 


DISCUSSION 


In every one of the 27 cases in which small 
numbers of plasma cells were found in the pre- 
menstrual endometrium no other histological 
abnormality was found, and clinically there was 
no association with inflammation in any other 
part of the genital tract. The cases which were 
followed up did not show plasma cells in sub- 
sequent biopsies, which suggests that the finding 
is irregular and inconstant, and is a point against 
drawing any conclusion from their presence in 
the original section. Two cases became pregnant 
within a short time of the biopsy being taken, so 
there would seem to be no reason to suppose that 
the presence of small numbers of plasma cells 
in the premenstrual endometrium is a bar to 
conception and successful pregnancy. 

None of the 4 non-premenstrual cases showing 
small numbers of plasma cells had any evidence 
of chronic salpingitis but all had a chronic 
cervicitis. The significance of this finding is 
uncertain but it has been observed clinically 
(Peel, 1954) that patients suffering from menor- 
rhagia who have a chronic cervicitis experience 
symptomatic relief from the menorrhagia after 
successful treatment of the cervicitis. 

It would seem from a consideration of the 
results obtained that small numbers of plasma 
cells in the premenstrual endometrium are of no 
significance and do not suggest the presence of 
inflammatory processes elsewhere in the genital 
tract. Such a conclusion agrees with histological 
findings elsewhere in the body. No significance 
would be attached to the finding of a few isolated 
plasma cells in other sites, and it would seem 
unreasonable to do so in the case of the endo- 
metrium, especially at a time when it is being 
subjected to an avascular necrosing process. 

Cases showing more than a few plasma cells 
but still falling short of a heavy infiltration of the 
endometrium may also be simply the result of 
normal, late premenstrual changes. Five of the 
10 cases in this category showed otherwise 











EEE a 


-_= a = DP & os 66 C6 CU lhU6elUC I lC lCUC el el lCUmUlC KCl 


an. an en ee 


QO 





quite 
histo- 
as no 
f the 
onths 


small 
> pre- 
ogical 
e was 
other 
were 
| sub- | 
nding | 
painst 
ice in 
gnant 
en, SO 
e that 
. cells 
ar to 





owing 
dence 
ironic 
ing is 
ically 
1enor- 
rience } 
_ after 








of the 
lasma 
of no 
nce of 
renital 
ogical 
icance 
olated 
seem 
endo- 
being 


St 


a cells | 
of the 
sult of | 
of the 
erwise | 


CHRONIC ENDOMETRITIS AND PLASMA CELL INFILTRATION OF THE ENDOMETRIUM 


normal premenstrual endometrium and there 
was no associated inflammatory lesion elsewhere. 
Two of these patients when followed up over a 
period of a year continued to show occasional 
plasma cells in the premenstrual endometrium 
without any other histological or clinical 
abnormality being present. All 5 cases in which 
a moderate number of plasma cells were found 
in a non-premenstrual endometrium were associ- 
ated clinically with chronic salpingitis in varying 
degrees of activity. Of 4 of these cases followed 
up only 2 showed a few plasma cells in sub- 
sequent premenstrual biopsies, and one showed 
none at all. One patient became pregnant 
within a few months of the original section. 
These results suggest that the finding of more 
than a few plasma cells in the endometrium 
(apart from the late premenstrual stage, when 
it may be a part of the normal menstrual 
phenomenon), raises the possibility of chronic 
inflammatory lesions in the tubes, to which 
attention should accordingly be directed. 

Five specimens in the series showed a heavy 
infiltration of the endometrium by plasma cells 
and on this basis could be diagnosed by the 
criterion of Hitschmann and Adler as chronic 
endometritis. Careful histological examination, 
however, revealed that in only 1 case was there 
sufficient additional round cell and polymorpho- 
nuclear infiltration of the stroma to warrant such 
a diagnosis. This patient had an active subacute 
salpingitis at the time the specimen was obtained. 
In the remaining 4 sections the endometrium 
(which was premenstrual in every case) appeared 
to be quite normal apart from the presence of the 
plasma cells, and there was no marked round 
cell or polymorphonuclear infiltration. Of these 
4 cases 3 had an associated salpingitis, whilst the 
remaining 1 was taken from a nulliparous patient 
without any evidence of a pelvic inflammatory 
lesion but within 24 hours of the expected onset 
of menstruation. From these results it is deduced 
that, apart from true chronic endometritis, a 
heavy infiltration of the endometrium by plasma 
cells may occur in association with active chronic 
salpingitis especially premenstrually or occas- 
ionally in the premenstrual endometrium within 
a very short time of the onset of menstruation. 

Thus in the present series only 1 true case of 
chronic endometritis was discovered, an in- 
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cidence of less than 0-2 per cent. Because this 
figure seemed to be at variance with the reported 
incidence of chronic endometritis, a search was 
made through the records of the Department of 
Pathology for the past 7 years. Four further cases 
diagnosed histologically as chronic endometritis 
were discovered and fresh sections were cut and 
stained by the Pyronine-Methyl-Green technique 
and also with haemotoxylin and eosin. Three of 
these showed considerable polymorphonuclear 
and round cell infiltration of the endometrium 
as well as large numbers of plasma cells, and all 
3 cases were associated clinically with chronic 
salpingitis. The remaining case showed normal 
premenstrual endometrium apart from the 
presence of large numbers of plasma cells; this 
section was obtained from a patient who was 
within 24 hours of the expected onset of menstru- 
ation and there was no evidence of an associated 
chronic salpingitis. In this case it was not con- 
sidered that the diagnosis of chronic endometritis 
could be substantiated. 

One case of chronic endometritis associated 
with chronic salpingitis which was followed up 
showed occasional plasma cells in a normal 
premenstrual endometrium obtained in 2 sub- 
sequent premenstrual biopsies at 3-monthly 
intervals, but a year after the original section was 
obtained no plasma cells were present in the 
premenstrual endometrium and clinical evidence 
of active chronic salpingitis was no longer 
obtainable. This case would seem to conform 
to the observation of Schréder and Neuendorff- 
Viek (1921) that adnexitis in the quiescent stages 
is not associated with plasma cells in the endo- 
metrium. In | of the cases in which the diagnosis 
of chronic endometritis was made laparotomy 
was performed at the time at which the initial 
endometrial biopsy was obtained; biopsy of one 
of the tubes confirmed the existence of a chronic 
salpingitis although one year later, when a 
hysterectomy was performed, the tubes had 
returned to normal and the endometrium 
showed only occasional plasma cells. One case 
had a laparotomy 34} years after the original 
biopsy because of continued symptoms ascribed 
clinically to an active chronic salpingitis and at 
laparotomy this diagnosis was confirmed. 

The picture seen in these 4 additional cases of 
heavy infiltration of the endometrium by plasma 
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cells conforms to the pattern of the findings in 
the main series and confirms the rarity of true 
chronic endometritis as opposed to those cases 
which merely show an infiltration of the endo- 
metrium by plasma cells. In every case diagnosed 
as chronic endometritis an associated tubal 
lesion was found although cases of isolated 
chronic endometritis have been described by 
Dumoulin and Hughesdon (1951). It seems un- 
likely on general grounds that persistent chronic 
endometritis can occur in the absence of active 
tubal infection and this is confirmed by the 
results of the present series. 

The discrepancy between the incidence of 
chronic endometritis in this series and in other 
reported series (11 per cent Sutherland, 1949; 
6 per cent Woden and Cordier, 1947; 30-7 per 
cent Buttner, 1910), may be explained on the 
following grounds: 

1. Particular care has been taken to exclude 
all cases associated with recent abortion (i.e., 
within 3 months) or full-time delivery, as well 
as cases of tuberculosis, malignant disease, 
polypi and metropathia haemorrhagia. These 
lesions show a variable degree of plasma cell 
infiltration which may or may not be associated 
with other evidence of chronic inflammation. 

Post-menopausal endometritis has also been 
excluded as being a separate entity. 

2. The presence of plasma cells per se has not 
been taken to be sufficient evidence of chronic 
endometritis, but other evidence, particularly 
extensive polymorphonuclear and round cell 
infiltration sometimes associated with early 
proliferative changes in the stroma, was deemed 
essential for the diagnosis. 

3. As a corollary to 2 it was recognized that 
plasma cell infiltration, even sometimes heavy 
plasma cell infiltration, may occur in normal 
premenstrual endometrium in cases associated 
with active tubal inflammation or less commonly 
in normal premenstrual endometrium immedi- 
ately prior to menstruation. 


CONCLUSIONS 
Plasma cell infiltration of the endometrium 
of slight or moderate degree is a fairly common 
occurrence and is usually a transitory pheno- 
menon to which no significance should be 
attached. 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Plasma cell infiltration of the endometrium is 
not of itself sufficient evidence on which to base 
a diagnosis of chronic endometritis, which is a 
rare condition. (An incidence of 0-2 per cent 
in the present series.) 

Heavy plasma cell infiltration is almost 
invariably associated with active salpingitis. 


SUMMARY 


An attempt has been made to investigate the 
occurrence of plasma cell infiltration of the 
endometrium and its relation to chronic endo- 
metritis. Specimens from 608 patients were 
examined microscopically using a special stain- 
ing technique to demonstrate plasma cells. 

The results obtained are analyzed and their 
significance discussed. 


I am deeply indebted to Professor H. A. 
Magnus for his help in interpreting some of the 
sections and to Mr. J. H. Peel and Mr. S. G. 
Clayton for their advice and assistance. Prepar- 
ation and staining of the specimens was carried 
out by Mr. S. Hardy. 

This work was made possible by a grant from 
the King’s College Hospital and Medical School 
Research Committee. 
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PREMATURE BABIES IN THE TROPICS 


BY 


DeREK LLEWELLYN-JONES, M.B., M.A.O. 


Obstetrician 
General Hospital, Kuala Lumpur 


In 1920, Ylppé proposed that the critical 
weight below which an infant should be classed 
as premature was 2,500 g. or 5 pounds 8 ounces. 
Later, in 1937 this standard was accepted and 
adopted by an international committee. Accord- 
ing to this definition, any infant weighing 
2,500 g. or less at birth is regarded as pre- 
mature, regardless of the period of the gestation. 

Whilst this standard is applicable to the 
northern countries of Europe and America it is 
of little value when dealing with babies born in 
other parts of the world. The average birth 
weight of white Americans is 7-56 pounds 
(Bivings, 1934) and of English babies 7-46 
pounds (McKeown and Gibson, 1951). But in 
many lands the average birth weight of singleton 
births considered to be full term is far less. The 
Bantu in South Africa have an average birth 
weight of 6-8 pounds (Salber and Bradshaw, 
1951), the Sinhalese of 6-15 pounds (Collumbine, 
1950) and the Singapore Chinese of 6-8 pounds 
(Millis, 1953). 

Now the incidence of prematurity in England 
and the United States of America is considered 
to lie between 5 and 10 per cent (Crosse, 1945 
and Greenhill, 1946-51). If the accepted stand- 
ard of prematurity is applied to infants born in 
tropical lands a very much higher percentage 
will be classed as premature by this standard. 
Thus in Southern Rhodesia, Houghton and 
Ross (1953) find that 16-6 of African babies are 
premature. 

It was therefore considered worthwhile to 
determine the average birth weight of babies 
born in the Maternity Unit of the General 
Hospital, Kuala Lumpur, to assess the incidence 
of prematurity and to see whether any other 
standard could be adopted. 


THE MATERNITY UNIT 


The Maternity Unit has 100 beds, divided into 
an antenatal ward of 30 beds and two postnatal 
wards of 35 beds each. The hospital takes all the 
abnormal obstetrics from a population of over 
500,000 and as well as this no normal patient 
seeking delivery is refused admission. The pro- 
portion of admissions varies between the races. 
In 1953, 46 per cent were South Indian, 44 per 
cent Chinese, 6 per cent Malay and 4 per cent 
Pakistanis. The South Indians are drawn from 
the poorer classes working on rubber estates or 
as labourers, the Chinese from the poorer and 
middle classes usually living in Kuala Lumpur 
or the surrounding New Villages. In consequence 
of this, and of racial habits, the diet of the two 
races varies, the Chinese receiving the better 
diet. Toxaemia of pregnancy is more common 
amongst the Chinese, anaemia amongst the 
South Indians. 

During 1953, 4,229 women were delivered 
whose babies weighed 2 pounds or more at 
birth. Only these babies have been considered 
in this report. 

Since few of the women knew the period of 
their gestation and since the physical signs of 
maturity are difficult to determine with accuracy 
it has not been possible to include only “‘full-time 
singleton” births in order to find the average 
birth weight. Two calculations have been made. 
The first includes all births of 2 pounds or more; 
the second excludes all births of 4 pounds 
7 ounces and below. The average ‘full-time 
singleton birth weight” should lie somewhere 
between these two figures. For comparison the 
figures of all deliveries classed as normal 
occurring between June, 1951 and December, 
1953 are given. 
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TABLE I 
Average birth weights of infants born in Kuala Lumpur, Malaya 











All births Infants below 4-5 pounds excluded 

Date Race 
Number Average birth weight Number Average birth weight 

1953 South Indians 1,931 5 pounds 12} ounces 1,707 6 pounds 2 ounces 
1951-2 South Indians 2,765 5 pounds 134 ounces 2,476 6 pounds 1 ounce 
1953 Chinese 1,897 6 pounds 6-9 ounces 1,770 6 pounds 10-2 ounces 
1951-2 Chinese 2,108 6 pounds 44 ounces 1,994 6 pounds 6-7 ounces 
1951-2 Malay 322 6 pounds 0-8 ounces 





In view of the few Malay women delivered it 
was felt that any conclusions drawn from the 
birth weight of their infants would be invalid 
and so, except in the next paragraph and when 
considering the work of the premature baby 
unit, they have been ignored. 

If Yippé’s standard of prematurity is ac- 
cepted, during 1953, 35-1 per cent of South 
Indian babies were premature, 16-6 per cent of 
Chinese babies were premature, 22-5 per cent 
of Malay babies and 23-5 per cent of Pakistani 
babies were premature. 

Since most of these “‘premature”’ infants were 
vigorous at birth, looked well, sucked well and 
progressed well it is clear that they cannot all be 
considered premature. 

It was therefore decided to adopt a lower 
standard of prematurity. By tradition my 
predecessors had classed all babies below the 
weight of 4-5 pounds as premature and it was 
determined to see if this weight was acceptable. 


THE PREMATURE BABY UNIT 


In 1953, a total of 288 babies were born alive 
whose birth weight was below 4-5 pounds. In 
addition there were 101 stillbirths. 

On my arrival in January there was no pre- 
mature baby unit but it was possible to start a 
12-bedded unit in early February. The unit is 
under the charge of a staff nurse, who also has 
other duties, and is helped by two or more 
midwives if they can be spared. Because of the 
great staff shortage a very simple regime has 
had to be adopted. 

The babies are nursed in ‘‘Sorrento’”’ cots. 
Luckily the climate of Malaya is favourable to 
premature babies. The average day temperature 


is 89 degrees Fahrenheit, and at night the 
temperature falls to 73 degrees Fahrenheit but 
rarely lower. The humidity is always high. 

Treatment is simple. The babies are seen daily 
by me but the general care of the unit is by the 
staff nurse. If an infant is cyanosed at birth or 
has cyanotic attacks it is nursed in an oxygen 
tent for 24 to 48 hours but rarely longer. Intra- 
gastric oxygen has not been used so far. Babies 
showing no cyanosis are nursed in their cots 
without additional oxygen. Feeding is by breast 
or bottle if the baby is strong enough to suck, 
and by tube, pipette or spoon if not. Feeds are 
given 3-hourly starting 24 hours after birth. If 
an infant fails to gain in weight in spite of 
adequate intake it is given oral penicillin. 
Concentrated vitamin A and D (BPC) is given 
from the 7th day and mist. ferri et ammon. cit. 
pro infant is started about the same time. When 
possible breast milk is used to feed the infants, 
but often spray-dried milk has to be used. 

In order to keep the work of the unit at a 
minimum, although all babies of 4-5 pounds 
and under are admitted at birth, those whose 
weight exceeds 4:25 pounds and who are 
vigorous are sent to the postnatal wards to be 
nursed with their mothers. Should they deteri- 
orate later they are readmitted to a section of 
the premature baby unit. 

Of the 288 babies admitted to the unit during 
the year, 191 were discharged ‘alive. This is 
66-3 per cent of all admissions whose birth 
weight lay between 2 pounds and 4-5 pounds. 
Table II shows the results of all babies who were 
delivered during 1953. 

It can be seen from the Table that there is a 
steep drop in neonatal mortality and in total 
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TABLE II 
All Babies 
Percentage 
Weight , Percentage Mortality 
Pounds and Ounces Live Neo. death SB. Total Mortality (excluding 
stillbirths) 
2 02 7 1 10 26 37 97-3 90-9 
2 82 15 4 20 16 40 90-0 83-3 
3 O03 7 20 25 28 73 72°6 55-5 
3 83 15 43 11 14 68 36°7 20-4 
404 7 123 31 17 171 28-0 21-3 
4 84 15 212 10 7 229 7-4 4:5 
5 05 7 405 9 28 442 8-2 2-2 
5 8&5 15 578 9 10 597 3-2 1-5 
6 06 7 810 8 13 831 2°5 1-0 
6 86 15 733 2 13 748 2-0 0-25 
7 O07 7 518 5 4 527 1-7 1-5 
7 8&7 15 285 2 0 287 0-7 0-7 
8 0-8 7 149 1 5 155 3-9 0-66 
8 88 15 47 0 3 50 6-0 0-0 
9 0+ 28 0 4 32 12-5 0-0 
TABLE III 
South Indian Babies 
Percentage 
Weight ‘ Percentage Mortality 
Pounds and Ounces Live Neo. death SB. Total Mortality (excluding 
stillbirths) 
2 02 7 1 7 13 21 95-2 87-5 
2 82 15 3 12 10 25 88-0 80-0 
3 03 7 11 11 19 41 73-2 50-0 
3 83 15 27 7 9 43 37-2 20-6 
404 7 79 10 5 94 15-9 11-2 
4 84 15 142 2 6 150 5-3 1-3 
5 05 7 254 6 10 270 6:0 2:3 
5 8&5 15 307 4 6 317 3-1 1-2 
6 06 7 374 5 8 387 3°3 1-0 
6 86 15 265 1 ) 275 3-6 0-4 
7 O07 7 183 1 2 186 1-6 0-5 
7 8&7 15 70 0 0 70 0 0 
8 0-8 7 39 0 1 40 2°5 0 
8 88 15 5 0 0 5 0 0 
9 0+ 6 0 1 7 0 0 





mortality when the birth weight of 4 pounds 
7 ounces is exceeded. If this is granted and it is 
accepted that 4 pounds 7 ounces (and this is 
approximately 1,999 g.) is the upper limit of 
prematurity what percentage of deliveries in 
the hospital are premature? 

Including stillbirths, 389 babies were born 
whose birth weight was less than 4-5 pounds. 
This is 9-08 per cent of all deliveries. If the 101 


stillbirths are excluded 288 infants remain, or 
6-72 per cent of all deliveries. This percentage 
is similar to that found in Great Britain and the 
U.S.A. 

These mortality rates are overall figures for all 
races. South Indian babies and Chinese babies 
are considered separately in Tables III and IV. 

From these Tables it can be seen that whilst 
the steep drop in mortality still occurs at 4-5 
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TABLE IV 
Chinese Babies 
Percentage 
Weight : Percentage Mortality 
Pounds and Ounces Live Neo. death SB. Total Mortality (excluding 
stillbirths) 
2 O02 7 0 3 11 14 100 100 
2 82 15 | 5 5 11 90-9 83-3 
3 O03 7 6 12 6 24 75-0 66-6 
3 83 15 10 4 3 17 41-2 28-8 
404 7 35 18 8 61 42-6 33-9 
4 84 15 4l 5 1 47 12-7 10-8 
5 0-5 7 116 3 11 130 10-7 2°5 
5 85 15 212 3 3 218 2°8 1-4 
6 06 7 358 | 4 363 1-1 0:3 
6 86 15 383 l 3 387 0-8 0-3 
7 O77 7 275 4 l 280 2°8 1-4 
7 8&7 15 180 2 0 182 1-1 1-1 
8 0-8 7 101 l 3 105 3-8 1-0 
8 8—8 15 41 0 3 44 6°5 0 
9 0O- 12 0 2 14 14-2 0 
TABLE V 
All Babies remaining in Hospital for Five Days or Dying in that Time 
a... Live Neonatal death Total pre 
2 02 7 2 12 14 85-7 
2 8—2 15 4 17 21 81-0 
3 03 7 18 22 40 55-0 
3 83 15 37 11 48 23-3 
404 7 117 25 142 17-6 
4 84 15 122 6 128 3-0 
5 O05 7 177 8 185 4-3 
5 8—5 15 214 7 221 3-2 
6 O06 7 244 6 250 2-4 
6 86 15 200 2 202 1-0 
7 07 15 100 6 106 5-6 
8 O08 i5 42 1 43 2-3 
9 0+ 6 0 6 -- 





pounds in the case of the South Indians, in the 
case of the Chinese the drop is less steep and 
extends into the 4 pounds 8 ounces to 5 pounds 
group. It is possible therefore that Chinese 
babies below the weight of 5 pounds should be 
considered premature. Against this is the 
difficulty of applying two standards and the fact 
that the majority of the premature babies are 
Indian. This coupled with the clinical observa- 
tion that most of the Chinese babies of 4-5 
pounds and over are vigorous leads me to 


retain the lower level of prematurity as the one 
to be adopted in this hospital. 

Because of the shortage of beds, primiparae 
stay in hospital for 5 days or more but multi- 
gravidae are discharged after 48 to 72 hours if 
no contra-indication exists. It could be argued 
that the rates in Table II are favourably weighted 
towards the lower birth weights as some of the 
heavier babies will certainly die at home. Table 
V shows the mortality rates for all babies who 
remained in the hospital for more than 5 days. 
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It can be seen that the same fall in mortality 
occurs at the 4-5 pounds level. 


DISCUSSION 


Two facts became clear during the course of 
this investigation. Firstly that the international 
standard of prematurity confused rather than 
clarified the issue when applied to babies born 
in tropical lands. If that standard was used 
abnormally favourable mortality rates would 
be shown and the percentage of premature 
babies would be abnormally high. Each country 
and each race will have to decide upon its own 
standard of prematurity but as far as possible 
this should be made so that comparisons can be 
effected between it and other lands. To this end 
if a premature rate of between 5 and 10 per cent 
of all deliveries is aimed at, and if this rate is 
confirmed by mortality tables, figures which are 
comparable will be obtained. 

The second matter is more conjectural. It is 
this. How far are we justified in expending money 
for vast and complicated premature baby units? 
The experience so far in Kuala Lumpur has 
shown that results comparable with those of the 
better units in America and the British Isles can 
be obtained with the minimum of equipment 
and staff. The mothers of these babies are all 
undernourished and anaemic by European 
standards and yet their babies survive. Is this a 
racial tenacity or what is it? The treatment is of 
the simplest order; but the staff is devoted, and 
although the pupil midwives are constantly 
changing, their work is good. Because they are 
constantly changing the routine has to be simple. 
Crosse (1945) recommends 2 nurses to every 
3 babies; in this unit we are lucky if we have 2 
nurses to every 6 babies. 

But we do have a favourable climate. Both the 
temperature and the relative humidity are ones 
in which premature babies do well. 

Could it not be that these are the major factors 
in the survival of premature infants? If a ward 
can be conditioned to a temperature of between 
75 and 85 degrees Fahrenheit and a relative 
humidity of 70 per cent or more, and, if a devoted 
nurse can be found to look after the infants, 
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more may not be necessary. In this unit we do 
not believe in excessive oxygenation of the 
infants or in the administration of hormones. 
We do believe that care should be taken to 
prevent cross infection, that regular feeding is 
essential (we have found 3-hourly feeding 
successful even in the smallest infants) and that 
the babies should be disturbed as little as 
possible. We would like breast milk to be avail- 
able for all, but we have not been able to 
organize this so far and our impression is that 
there is little difference between breast and dried 
milk in premature baby feeding. But this is only 
an impression and we cannot subject it to 
statistical analysis. Over the next year or two 
we hope to find out more about this. 


SUMMARY 


The results of a year’s work in a premature 
baby unit are described. It is considered that a 
new standard of prematurity will have to be 
found for tropical lands. 

It is suggested that this standard should be 
4 pounds 7 ounces (approximately 1,999 g.) 
but that each country should investigate its own 


people. 


My thanks are due to the medical and nursing 
staff of the Maternity Department, General 
Hospital, Kuala Lumpur, without whose care 
these results could not have been obtained. My 
thanks are also due to the Director of Medical 
Services, Federation of Malaya for permission 
to publish. 
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FIBRINOGENAEMIA IN AN ISO- 





SENSITIZED MOTHER CARRYING 


A DEAD FOETUS 


BY 


Louis J. Quinn, B.A., M.D., M.R.C.O.G., F.R.C.S.(C.) 
Associate Obstetrician and Gynaecologist 


AND 


J. A. HARPER, M.D. 
Resident in Obstetrics and Gynaecology 
St. Mary’s Hospital, Montreal, Canada 


THE prophylaxis, prompt recognition and early 
institution of proper therapy in the condition of 
hypofibrinogenaemia complicating pregnancy 
will prevent obstetrical deaths from uncon- 
trollable haemorrhage. 

Great advances have been made in the treat- 
ment of the altered blood coagulability conse- 
quent to pregnancy since it was first recognized 
as temporary haemophilia by De Lee in 1901. 
The state of hypofibrinogenaemia during preg- 
nancy was first demonstrated by Dieckmann in 
1936, who found reduced levels of blood fibrino- 
gen in patients with haemorrhage following 
abruptio placentae. 

The fact that fibrinogen depletion or hypo- 
fibrinogenaemia does occur in abruptio placentae 
is well established. In this condition the mechan- 
ism whereby this clotting defect is brought about 
revolves about the fibrinolysin theory cham- 
pioned by Weiner, Reid, Roby and Diamond 
(1950) and the thromboplastin or fibrin embol- 
ism theory of Schneider (1951a). 


Less well recognized is the fact that the pro- 


longed retention of the dead foetus will result in 
a deficiency in circulatory fibrinogen which can 
prove to be as disastrous as the similar disorder 
in the more common abruptio placentae. 
Abruptio placentae can develop even after 
long standing foetal death as pointed out by 
Schneider (1951b). However, in cases such as the 
one described below in which there is no 
evidence of abruptio placentae, either recent or 
old, it must be assumed that the incoagulability 
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of the maternal blood is the result of the 
retention of the dead foetus. 


Case REPORT 


The patient was a 24-year-old white woman, para-2, 
gravida-3, now pregnant for the third time. Her first 
pregnancy was quite uneventful. She experienced a 
normal antenatal course. The Rh factor was checked at 
34 months and she was reported group O Rh negative; 
her husband group O Rh positive. Five weeks before 
delivery she was checked again and no antibodies were 
present. Labour was about 19 hours and was terminated 
by low forceps under spinal anaesthesia, with the aid of 
median episiotomy. The blood loss was 300 ml. The baby, 
a girl, weighing 6 pounds, 9 ounces, cried spontaneously 
on being born and exhibited no signs of erythroblastosis. 
The baby was group O Rh positive. 

The patient became pregnant for the second time 10 
months later. Again the antenatal course was normal, 
and 5 weeks before term no antibodies were present. She 
went into labour 3 weeks before her expected date. 
Labour was 8 hours but the foetal heart became quite 
slow after about 7} hours of labour and, though the 
patient was given nasal oxygen, the foetal heart dis- 
appeared before delivery could be effected. The foetus 
was deadborn and covered with meconium—a girl, 
weighing 5 pounds, 8 ounces, with two very tight coils 
of cord about the neck and a true knot in cord. The baby 
showed no maceration of skin and exhibited signs of 
erythroblastosis by an enlarged liver and spleen. The 
placenta was very thick and spongy and weighed 2 
pounds, 3 ounces. The blood loss was about 300 ml. 
The post-partum course was normal. Cord blood showed 
the foetus to be group O Rh negative. 

The present pregnancy (3rd) started about 8 months 
after delivery of her second baby. At about 6 months she 
was reported as having blocking antibodies, anti D1:4. 
the husband genotype was CDE/cde and the fact that 
he was heterozygous was confirmed by the negative Rh 
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FIBRINOGENAEMIA IN AN ISO-SENSITIZED MOTHER CARRYING A DEAD FOETUS 


factor of the second child. Life was felt by the mother at 
about the eighteenth week and continued until the 
twenty-fourth week, when she reported the baby had 
ceased moving and on examination the foetal heart could 
no longer be heard. The patient was allowed to go into 
labour spontaneously which she did approximately 9 
weeks after disappearance of the foetal heart. Labour was 
only 44 hours and she delivered spontaneously a dead, 
badly macerated male foetus; no episiotomy was 
required and there was a minimum trilene anaesthesia. 
The placenta came away within a few minutes, was small, 
and there was no evidence of retroplacental haemorrhage, 
but about 200 ml. of bright fresh liquid blood came with 
the placenta. The patient was given 0-2 mg. ergometrine 
I.V. following delivery of the placenta, but very brisk 
bleeding continued from the uterus. The cervix was 
inspected for lacerations but none were found and, as 
bleeding continued, the uterus was explored with the 
hand; no lacerations were found but a few pieces of old 
membranes were removed. Ergometrine, 0-2 mg., was 
repeated and, as bleeding still persisted, a transfusion of 
emergency Rh negative blood was started. At this time 
blood was taken from the patient to determine her 
clotting ability and it was discovered that her blood did 
not clot after one-half hour and there also were no clots 
found in the vagina from the bleeding. Accordingly it 
was at once realized that we were dealing with a case of 
defective clotting mechanism. The blood bank was con- 
tacted and more blood obtained and continuous trans- 
fusions kept running as she was still bleeding and only by 
keeping blood running could the blood pressure and 
pulse be maintained at satisfactory levels. 

Some fibrinogen was obtained from another hospital 
which had the only supply available in the city. The 
patient had been given 2,500 ml. of blood and still her 
blood did not clot, so 2 g. of fibrinogen was administered 
I.V., and blood taken ons-half hour later clotted in 34 
minutes. The bleeding per vaginam had stopped and some 
well formed clots were obtained for the first time from 
the vagina. 

From this point on, there was no further bleeding and 
no more fibrinogen had to be given. The post-partum 
course was uneventful and the patient made an excellent 
recovery. She was discharged on the ninth day; haemo- 
globin 12-4 g., haematocrit 36 per cent, prothrombin 
time 15 seconds, control 15 seconds, bleeding time 2 
minutes, clotting time 5 minutes, clot retraction good, 
platelet count normal. 

Blood taken from the patient before the administration 
of the fibrinogen showed no fibrinogen present, whereas 
a sample, taken after the fibrinogen was given, showed the 
lowest normal level of fibrinogen to produce clotting. 


As pointed out by Hodgkinson, Margulis and 
Luzarde (1954) in their most lucid paper on the 
subject, the sequence of events leading to fibrino- 
gen depletion in an Rh iso-sensitized patient 
after prolonged retention of a deadborn infant 
is not clear cut. These authors point out that 
absorption of intra-uterine material into the 
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maternal circulation is necessary for the dis- 
appearance of maternal circulating fibrinogen. 
In the absence of abruptio placentae, trans- 
gression of the decidual barrier could occur 
through absorption of intraovular fluid after 
autolytic degeneration of the placenta and 
membranes. This mechanism has been postulated 
for amniotic fluid embolism. 

As mentioned in the present case report and 
as reported by others, fibrinolysis is a prominent 
feature in hypofibrinogenaemia occurring in 
Rh-iso-sensitized patients. Stefanini and his 
colleagues (1953) have recently described an 
antibody type of coagulation defect occurring in 
pregnant women near term, especially when 
there is Rh incompatability between mother 
and child. In many cases of abruptio placentae 
the lysis of the formed clot does not occur. 
However, in cases of hypofibrinogenaemia due 
to retention of a dead baby, the lysis of the clot, 
if formed, may readily occur, if presumably due 
to a fibrinolysin. In normal pregnancy following 
delivery, however, there may be increased 
fibrinolysis. 


MANAGEMENT OF THE PREGNANCY COMPLICATED 
BY DEATH OF THE FOETUS IN AN RH-ISO- 
SENSITIZED MOTHER 


Early recognition of the death in utero is, of 
course, of utmost importance. This is especially 
important in the Rh iso-sensitized mother and 
the routine Rh typing and antibody determina- 
tions are essential. A rising titre should be 
watched with suspicion. The actual discovery of 
death in utero from other conditions need not 
be mentioned. 

If death in utero is discovered the detection of 
fibrinolysis in her blood may be possible long 
before delivery or before the development of any 
haemorrhagic complication. This may be done 
by performance of the simple test outlined by 
Weiner et al. (1950). Blood is allowed to clot in 
a glass test tube at 37 degrees C and is observed 
for 24 hours. If the clot dissolves, fibrinolysis is 
present. Blood fibrinogen levels should then be 
determined as well as the other standard tests 
used in blood clotting derangements, the most 
important of which is the clotting time, which is 
prolonged in this condition. 
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When death of the foetus is found to be 
present, with a known coagulation defect a 
conservative course is usually the safest one to 
follow. Patients with a major coagulation defect 
do not withstand an operation well. The value 
of a priming dose of oestrogens or other hor- 
monal preparations is equivocal. Reid states that 
stimulation with pituitary substances is contra- 
indicated because of the possibility of issuing 
more toxic substances from the placenta into the 
maternal circulation. Rupture of the membranes, 
if possible, is of value. 

As in the case with abruptio placentae, the 
first manifestation of a defect in the blood 
clotting mechanism may be the onset of excessive 
post-partum bleeding. If this proves to be the 
case, one should realize where the coagulation 
defect lies. If hypofibrinogenaemia is present, it 
may be detected by three simple tests, namely, 
(1) the clotting time and clot retraction be- 
haviour, (2) the presence of fibrinolysin, (3) 
fibrinogen levels. 

In those patients with hypofibrinogenaemia 
who are bleeding actively, experience has shown 
that it is impossible to administer citrated blood 
at a sufficient rate to increase the blood fibrino- 
gen concentration to an effective coagulant 
level. Although the fibrinogen content of banked 
blood remains stable there is some evidence that 
the prothrombin activity and platelet content 
become decreased. In this respect the use of 
fresh whole blood would serve a more suitable 
purpose. 

The treatment of choice is the administration 
of adequate amounts of fibrinogen. This im- 
mediately corrects the defect responsible. Blood 
replacement therapy is indicated only to replace 
the lost volume and should in no way be con- 
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sidered as an aid in correcting the underlying 
defect. It is to be hoped that in those cases of 
excessive bleeding due to hypofibrinogenaemia, 
the days of giving multiple transfusions of 
citrated blood and then condemning the patient 
to the so-called heroic hysterectomy, should now 
be passed. 

In passing it may be noted that good results 
have been recently reported with cortisone 
therapy in the treatment of hypofibrinogen- 
aemia by Stefanini and Gendel. This may 
prove to be of value in the prophylactic treat- 
ment of this condition. 


SUMMARY 


The diagnosis and treatment of hypofibrino- 
genaemia resulting from prolonged retention of 
a dead foetus has been outlined. An illustrative 
case report has been given. Early diagnosis of 
hypofibrinogenaemia by means of clotting and 
clot retraction time, the presence of fibrino- 
lysins and the fibrinogen levels in the blood are 
standard aids in the diagnosis. Replacement with 
fibrinogen is the treatment of choice. 
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CAESAREAN SECTION IN ECLAMPSIA 


BY 


Dr. M. K. KRISHNA MENON, B.A., M.D. 


Professor of Clinical Obstetrics and Gynaecology 
Madras Medical College 


Obstetrician and Gynaecologist 
Government Hospital for Women and Children, Egmore, Madras, India 


IN spite of concentrated, continuous and large 
scale investigations, the aetiology of eclampsia 
still remains obscure. And therefc .> at best the 
curative treatment of eclampsia ‘an only be 
symptomatic and empirical. 

There was the era from 1745-1846 when the 
main treatment was purging, sweating and 
bleeding. 1847-1895 saw the addition to it of 
manual dilatation of the cervix and forcible 
delivery. 1896-1905 was the era of immediate 
delivery by accouchment force or vaginal 
hysterotomy. During 1906-1918 we see the 
practice of immediate delivery by abdominal 
Caesarean section or vaginal hysterotomy. Also 
we see at this stage the development of the two 
well-known lines of treatment—the elimination 
treatment as advocated by Tweedy of Rotunda 
and the sedative treatment as advocated by 
Stroganoff in Russia. During 1918-1927 we see 
the addition of intravenous injections of hyper- 
tonic glucose solution and magnesium sulphate. 
To his method in 1928 Stroganoff added the 
induction of labour by artificial rupture of 
membranes. All through these years, obstetri- 
cians have recognized sedation and elimination 
as the main principles in the treatment. And it is 
in the techniques employed to gain these ends 
that the various methods differed. There is no 
doubt that the sedative line of treatment—the 
so-called conservative treatment of eclampsia— 
has come to stay. There is also no doubt that the 
method perfected by Stroganoff and altered by 
various clinics to suit their own particular needs 
has considerably reduced the maternal mor- 
tality from eclampsia. But have we achieved the 
irreducible minimum? Can we by any other 
method or a combination of methods reduce the 
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mortality further? It is from this angle that I 
approach the problem. 

Every one realizes the importance of efficient 
antenatal care in the prevention of eclampsia. 
We, here, are however in the unfortunate 
position of having to deal with a very large 
number of eclamptics. I remember the days of 
1933-1935 when we used to treat these patients 
with colon lavage, gastric lavage, morphia and 
veratrone injections. We were then following the 
Rotunda line of treatment with certain altera- 
tions in the administration of sedatives. Morphia 
was the main sheet anchor supplemented by 
chloral and bromide per rectum. After the 
gastric lavage concentrated magnesium sulphate 
solution—3 ounces—was left in the stomach 
through the tube. This line of treatment gave us 
a very high mortality rate—about 30 per cent. 
From 1935 we gave up the stomach wash and 
colon lavage and stuck to the use of sedatives 
only—morphia injections and chloral and 
bromide per rectum according to a planned 
time schedule. We never interfered with the 
pregnancy in the eclamptic. Labour came on in 
its usual course and the maximum obstetric 
treatment consisted in cutting short the second 
stage when conditions were ‘«tisfactory for 
immediate delivery; i.e., when the head was on 
the perineum it was delivered by forceps or a 
breech was extracted when the os was fully 
dilated. No forcible delivery was ever done. 
From 1935-1938 we treated our eclamptics on 
these lines and our mortality fell to 20 per cent. 
In 1938 we modified our treatment by adding to 
the sedative line of treatment artificial rupture of 
membranes as Stroganoff himself had done. We 
started to rupture the membranes artificially 
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when we found that the sedatives were unable 
to control the convulsions. At first we did it only 
in those cases where the cervix was effaced and 
partially dilated and the presenting part engaged. 
But as we gained more and more experience and 
watched the improving results, we began to 
rupture the membranes artificially in all cases of 
eclampsia classed as severe according to the 
London Committee’s classification, irrespective 
of the nature of the cervix and the station of the 
presenting part. In other words, we started to 
rupture the membranes artificially even in those 
primiparae with unengaged heads and a closed 
cervix which was not taken up except when there 
was cephalo-pelvic disproportion. We had. no 
cause to regret this attitude. The results obtained 
were definitely more satisfactory and our obser- 
vations were published in this Journal (Mudaliar, 
Nair and Menon, 1940). We changed from one 
sedative to another and to a combination of 
sedatives and in all cases kept to the dictum of 
artificial rupture of membranes in all severe 
eclamptics. The sedatives we used varied from 
morphia } gr. every 4 hours, not more than 2 
grains being given in 24 hours, injections of 
magnesium sulphate solution (15-20 per cent), 
5-10 ml. every 4 hours, chloral and bromide per 
rectum, or paraldehyde 7-10 ml. intramuscularly 
repeated in smaller doses every 4 or 6 hours 
either alone or in combination with morphia. 
We tried all these sedatives except rectal 
bromethal. Also we started using from 1938 
intravenous injections of 20-25 per cent glucose 
solution as a routine. Our attitude to labour con- 
tinued to be conservative—namely not to inter- 
fere except to cut short the second stage. 
Caesarean section was forbidden except in the 
presence of disproportion and so we treated on 
these lines from 1938-1950, 1,151 cases of 
eclampsia. Table I below gives the maternal 
mortality per year. In some years with this line of 
treatment, we had a mortality rate of 20 per 
cent—in some years 8 per cent. The average for 
the whole series was 15-1 per cent. We realized 
that with this conservative line of treatment we 
could not cut down our mortality rate below 
8 per cent. Analysis of these cases also showed 
that whatever sedatives we used, the recurrence 
of fits occurred in 47 per cent. That was the 
position in October, 1951. 
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TABLE I 

Year Gases, Deaths ‘Peroentage 
1938 ide 86 16 18-5 
1939 Lm 83 12 14-5 
1940 sa 55 11 20 
1941 a 70 6 8-4 
1942 at 21 3 12-8 
1943 os 61 8 13-2 
1944 is 66 7 10-6 
1945 ae 85 11 12-8 
1946 = 108 20 18-5 
1947 aa 107 21 19-6 
1948 oa 104 19 18-2 
1949 166 28 26°9 
1950 139 12 8-6 

Total 1,151 174 15-1 





At this stage I thought we should try out the 
sodium-thiopentone-dextrose therapy advocated 
by the late Professor O’Donel Browne of the 
Rotunda Hospital. He had just then published 
a series of 18 cases treated in 2 years with a low 
mortality—5-5 per cent. Seventy-five patients 
were treated on the lines suggested by Professor 
Browne. The details of the treatment and my 
observations were published in this Journal 
(Menon, 1953). From my experience with this 
line of treatment, I concluded that while 
sodium-thiopentone is perhaps the best drug in 
the control of convulsions in eclampsia, it did 
not in any way in my series of cases help to 
reduce the maternal mortality. There were 12 
deaths in this series of 75 cases—a mortality 
rate of 16 per cent. And so in 1952 I gave up the 
sodium-thiopentone-dextrose therapy. 

Now followed a period of indecision. With 
the failure of sodium-thiopentone-dextrose ther- 
apy I realized that our results cannot be im- 
proved further by the conservative line of treat- 
ment in whatever shape it is adopted. I again 
made a detailed study of the 174 maternal 
deaths among the 1,151 cases treated from 
1938-1950. Two important facts stood out: 
firstly, that ante-partum eclampsia has the 
maximum mortality (Table I1)—17 per cent as 
against 9 per cent for post-partum and 6 per 
cent for intra-partum eclampsia. Secondly, that 
in the severe type of eclampsia the longer the 
time interval between the onset of fits and 
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CAESAREAN SECTION IN ECLAMPSIA 








TABLE II 
‘ No.of No. of Per- 
Type of Eclamptics Cases Deaths centage 
Ante-partum . 826 145 17°5 
Intra-partum i, 4 6°5 
Post-partum . . 264 25 vil 





delivery, the greater the mortality (Table III). 
Many writers may not agree on these points, 
for according to most post-partum eclampsia 
has the maximum mortality. My findings in a 
large series do not confirm these views. Forty of 
our ante-partum eclamptics died undelivered. 
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TABLE III 
Time from First Convulsions Average Mortality 
to Delivery Percentage 
QO 2hours... << oe 7 
2— 4 hours a 12-8 
4 8hours.. wa a 18-6 
8-12 hours... an Si 22 
12-18 hours... - ad 25 
18-24 hours... w =" 32 
Over 24 hours... a a 42 
Died undelivered . . 4-3 





These facts, combined with the improvement 
that follows delivery in most cases of ante- 
partum eclampsia, which all have often noticed, 
made me consider the question of quick termina- 
tion of pregnancy in these severe ante-partum 
eclamptics. All are agreed that, in the severe type 
of pre-eclamptic toxaemia, emptying the uterus 
by Caesarean section often saves the mother and 
baby. Could not this treatment be extended 
to the severest form of toxaemia, i.e., eclampsia ? 
Caesarean section for eclampsia stood con- 
demned from its early days because of the high 
maternal mortality associated with this pro- 
cedure. But then those were the days when lower 
segment Caesarean section was in its infancy, 
anaesthesia was poorly developed and anti- 
biotics unknown. Further, as the years roll by, 
more and more evidence is accumulating 
pointing to the placenta as a major aetiological 
factor in toxaemia. If that be so, so long as the 
placental circulation is alive, so long will the 
toxic products responsible for the toxaemia 
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continue to enter the maternal circulation and 
damage the vital organs, the liver, kidneys and 
brain. If the patient is to survive the eclampsia, 
the removal of the causative factors must be 
effected before irreversible changes are pro- 
duced in the vital organs. In other words, there 
would be a case for rapid emptying of the 
uterus in these cases—especially in the severe 
eclamptics. At present for such rapid emptying 
there is, under modern surgical conditions, no 
better method than a lower segment Caesarean 
section. Artificial rupture of membranes may 
be good enough to accelerate labour in those 
eclamptics who are already in labour but in 
those with unripe cervices and unengaged heads 
there is often a long latent period before labour 
sets in, which would be disadvantageous to the 
ultimate result. Hence I decided to try out 
planned Caesarean section as a method of 
treatment for eclampsia. 

The principles of treatment were laid down 
as follows: all eclamptics on admission are given 
a sedative, } gr. morphia, and a general and 
obstetric examination made. A vaginal exam- 
ination also is done to find out whether the 
patient is in labour or not. All cases of severe 
ante-partum eclampsia—classified severe accord- 
ing to the London Committee’s classification— 
in whom the cervix is uneffaced and closed and 
presenting part unengaged are delivered by a 
lower segment Caesarean section under local 
infiltration anaesthesia. If the vaginal examina- 
tion reveals that the labour has commenced, the 
membranes are ruptured artificially to hasten the 
progress of labour. The mild eclamptics are kept 
under observation after a sedative (morphia). If 
the fits recur and the patient is not in labour, 
they are submitted to Caesarean section. Post- 
partum eclamptics are treated on the usual 
sedative lines. In all cases the sedatives are given 
as in the conservative treatment on a planned 
time schedule. In addition all patients are given 
2 pints of 25 per cent dextrose in 24 hours and 
penicillin prophylactically. 

On these lines I treated the next series of 105 
cases. No selection of cases was made and the 
principles laid down were rigidly observed. The 
105 cases were distributed as follows: 

Post-partum 24 cases 
Ante- and intra-partum 81 cases 
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I have grouped the ante- and intra-partum cases 
together as in many a case brought from outside 
with a history of fits, on admission the patients 
were in active labour. It is possible these fits 
might have started ante-partum, but by the time 
they were brought to the hospital, labour had 
started in many a case. Out of these 105 cases, 
I lost 6—a gross maternal mortality of 5-3 per 
cent. If I am permitted to exclude one patient 
who came in with advanced bilateral pulmonary 
tuberculosis and severe eclampsia who died with- 
in 6 hours of admission, I have in this series 
only 5 deaths out of 104 cases—a mortality rate 
of 4-8 per cent. 

Twenty-five Caesarean sections were done in 
this series. I lost 1 patient—she was a severe 
eclamptic—with a temperature of 102-4° F and 
pulmonary oedema on admission. She died 18 
hours after the operation. 

All these were lower segment Caesarean 
sections under local infiltration anaesthesia. 
100 mg. of Pethidine with 1/150 gr. of hyoscine 
hydrobromide are given intravenously as pre- 
medication half-an-hour before the operation. 
In 6 patients there was recurrence of fits—1 fit 
each in 4 patients and 3 fits each in 2 patients. 
They were very mild. The convalescence in all 
cases was surprisingly smooth and uneventful. 
One patient developed anuria—the blood urea 
going up to 248 mg. on the sixth day. She was 
treated according to the method of Bull. On the 
ninth day diuresis was established and the 
patient survived. 

Twenty-three babies were born alive. Three 
babies died in the neonatal period due to pre- 
maturity. The gross foetal mortality rate was 
20 per cent. 

Out of 24 post-partum eclamptics, 3 died and 
1 was an intra-partum eclamptic in whom 
artificial rupture of membranes was done. In 
spite of sedatives, she continued to have fits— 
52 in number—and died 24 hours after delivery. 

According to Williams the condition in which 
patients would suffer the least from lack of 
medical attention was eclampsia. Eastman 
(1950) records cases of eclampsia in Chinese 
women who have survived after days of con- 
vulsions resulting in spontaneous labour and 
survival without any medical attention. All of 
us have seen such cases. “By writing these 
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facts’’, writes Eastman, “I do not mean to 
advocate a policy of therapeutic nihilism in 
eclampsia, but wish simply to recall that this 
disease like many others showed a strong 
tendency to spontaneous abatement provided 
the patient is not killed by obstetric trauma or 
overtreatment.”’ Quoting the figures from Johns 
Hopkins Hospital, Eastman concludes, “‘the 
immediate treatment of eclampsia today then is 
not concerned with the question of obstetric 
interference, but is simply a matter of deter- 
mining the particular form of conservative 
therapy which is to be employed’’. 

“*If there is one thing that is settled in the treat- 
ment of eclampsia, it is that Caesarean section 
routinely preferred gives the highest maternal 
mortality”, writes Greenhill (1947), and 
Dieckmann (1952) remarks ‘“‘Caesarean section 
is performed if there is cephalopelvic dispro- 
portion or if the eclampsia is severe and the 
cervix is closed and uneffaced’’. 

Morris and Dewar (1947) during their trials 
with rectal bromethal in eclampsia recommend 
Caesarean section in cases where prompt uterine 
response to artificial rupture of membranes was 
unlikely as judged by the nature of the cervix on 
vaginal examination. 

From the limited number of Caesarean 
sections I have done for eclampsia, two things 
have struck me: (1) Caesarean section in the 
eclamptic under modern conditions is not so very 
dangerous to the mother, (2) the remarkable 
improvement in the patient within 24 hours of 
the section. If Caesarean section is to give the 
best result, it must be done at the optimum time 
and not as a last resort when conservative treat- 
ment has failed to control the convulsions. Once 
the irreversible changes have been produced in 
the vital organs by the toxaemia, nothing will | 
save the patient and so Caesarean section must 
not be withheld to the end. The criticism of this 
line of treatment is obvious—namely that we 
might be doing unnecessary Caesarean section 
in patients who might have responded to per- | 
sistent conservative treatment. It may be so; 
but eclampsia is so fickle a disease that one often 
finds the prognosis upset. It is so uncertain in 
its course and its response to treatment. And it 
is exactly this uncertainty of the course of the 
disease and the obscurity of its aetiology that 
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CAESAREAN SECTION IN ECLAMPSIA 


justifies in my opinion a Caesarean section even 
early in the disease. 

I do not wish to be misunderstood. I am not 
advocating routine Caesarean section for 
eclampsia. All the conclusion that I draw from 
this series is that the sinister reputation of 
Caesarean section in eclampsia is under modern 
conditions unfounded and that, in the severe 
ante-partum eclamptic with a closed uneffaced 
cervix and unengaged presenting part, it might 
give better results if conservative treatment is 
supplemented by timely Caesarean section 
instead of withholding it. I believe that 
Caesarean section in such cases does not 
materially add to the inherent mortality in such 
eclamptics. On the other hand I make bold to 
suggest that done at the proper time Caesarean 
section may help in reducing the maternal 
mortality in these cases. 

I have also to point out the mortality in 
eclampsia varies; every year with the same line 
of treatment one gets varying rates, sometimes 
high, sometimes low. It is possible that this 
series coincided with one of those natural lucky 
variations. Hence more cases have to be done 
before a final conclusion can be drawn. All the 
same I realize that there is a definite place for 
Caesarean section in eclampsia. 
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SUMMARY AND CSNCLUSION 


The results of conservative treatment of 
eclampsia in 1,151 cases are presented. 

A case is made out for Caesarean section in 
eclampsia in combination with the sedative line 
of treatment. 

One hundred and four cases were treated by 
the combined method with only 5 deaths. Out 
of 25 Caesarean sections done in this series only 
1 was lost. 


My thanks are due to Dr. R. K. K. Tampan, 
Director and Superintendent, Government Hos- 
pital for Women and Children, Egmore, Madras, 
for giving me all facilities to carry out this work. 
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BOWEN’S DISEASE OF THE VULVA 


Report of 2 Cases 


BY 


F. HAMILTON LeckiE, M.C., 7.D., L.R.C.P., M.R.C.O.G. 
Assistant Obstetrician 
Eastern District Hospital, Glasgow 


In 1943 Knight reviewed the literature on 
Bowen’s disease of the vulva, traced reports of 
26 cases, and added 6 new ones. Huber, 
Gardiner and Michael (1951), differentiating 
between this condition and Paget’s disease of the 
vulva, apparently found reports of 12 authentic 
cases of the latter, and added 3 new ones. A 
further case of Paget’s disease of the vulva has 
been described by Paget and his colleagues 
(1954). Jeffcoate, Davie and Harrison (1944) 
have questioned the scientific basis of separating 
cases of intra-epidermal carcinoma of the vulva 
into Bowen’s disease and Paget’s disease, and 
describe 2 cases as the former condition. In con- 
sidering malignancy of the vulva, Graves and 
Mezer (1942) mention the pathology in 56 of 58 
cases as being epidermoid, but give no indication 
as to how many were intra-epidermal. Gardiner 
et al. (1953) assume that invasive carcinoma of 
the vulva is preceded by an intra-epithelial 
phase, and base their report on a study of 8 
cases and a review of a total of 112 cases of 
carcinoma of the vulva: in this report 2 cases of 
intra-epithelial carcinoma persisted for 7 and 11 
years before invasion occurred; in 2 cases there 
were large intra-epithelial lesions with early 
central invasion; and 4 cases were grossly 
characteristic of invasive carcinoma with micro- 
scopic evidence of intra-epithelial carcinoma of 
the periphery of the invasive neoplasm. From 
this report it is difficult to determine the exact 
number of cases which may be classed as true 
Bowen’s disease of the vulva; it would appear 
that 2 only were intra-epithelial and non- 
invasive for a known time. If one accepts the 
view that intra-epidermal carcinoma of the vulva 
should be separated into 2 groups, it would 
appear that some 36 cases of Bowen’s disease, 
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and 16 cases of Paget’s disease have been 
reported: if the view held by Jeffcoate and 
his co-workers is subscribed to, about 52 cases 
of intra-epidermal carcinoma (Bowen’s disease) 
of the vulva have been described. In either 
event, it may be accepted that the condition is 
apparently quite rare in gynaecological practice, 
and the additional cases now reported may be of 
interest. 


Case REPORTS 
Case 1 

The patient, a married woman aged 42 years, was first 
seen at the gynaecology clinic of the Eastern District 
Hospital, Glasgow, on 24th February, 1954. She com- 
plained of a small sore at the “inside of the front 
passage”; this was rather painful, especially during 
menstruation, and had been present for about 2 months, 
she having noticed it about mid-December, 1953. On 
further questioning she stated that the first thing she had 
noticed was irritation—pruritus vulvae. She applied 
some cream and soon afterwards she noticed the “lump”. 
This lump became painful and grew larger. Later there 
was occasional slight bleeding from the sore. 

Menstruation commenced when she was aged 16 years, 
the loss had always been quite heavy, recurred at in- 
tervals of 28 days and lasted for 3 to 4 days. Her last 
menstrual period commenced on 20th March, 1954. 

She had been married for 15 years and had been 
pregnant on 2 occasions, having normal, full-time 
pregnancies and spontaneous deliveries in 1939 and 
1942. In 1950 she had been admitted to this hospital, 
when a vaginal plastic repair operation had been per- 
formed. She had not otherwise had any illnesses of note, 
and the remainder of her history was irrelevant. The 
Wassermann reaction was negative. 

On examination of the vulva a flat, slightly raised, 
plaque-like tumour was seen about the middle of the 
inner aspect of the left labium majus, and extending on 
to the outer aspect of the left labium minor; it was 
roughly circular in shape and was about the size of a 
shilling—about 4 inch (1-25 cm.) in diameter, and was 
vertically creased about its middle. At one point on the 
upper outer quadrant there was a small area which was 
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Case 2. Photograph of vulvar papilloma to show size, appearance and 
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Fic. 1 


situation. 














Fic. 2 


Case 1. Section of vulval papilloma showing elongation of the interpapillary epithelial 
masses, loss of stratification, many mitotic figures, and inflammatory changes in the 
dermis. H. & E. x 550. 
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Case 2. Section of vulval papilloma showing features similar to those of Case 1, 
but, in addition, there is hyperkeratosis and many of the cells have irregular nuclei 
of giant form. H. & E. x 550. 
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BOWEN’S DISEASE OF THE VULVA 


more exuberant and obviously papillomatous. Bimanual 
examination did not reveal the presence of any gross 
abnormalities apart from a cystic right ovary—during a 
subsequent examination this was ruptured. Glandular 
masses were not detected. Arrangements were made to 
admit the patient to hospital for operation. 

After admission to Eastern District Hospital on 12th 
April, 1954, the history and examination findings were 
as before. On 13th April with the patient anaesthetized, 
the labial tumour was removed by wide local excision, a 
vertical ellipse of tissue about 3 inches (7-5 cm.) by 2 
inches (5 cm.), centred on the tumour, being removed. 


Pathologist’s Report 

No. E.1773/54. 19th April, 1954. 

“Naked eye. Ragged ellipse of fissured skin bearing an 
oval plaque of raised pigmented papillary growth. 
Received fixed. 

“Microscopical examination. In structure this is 
carcinoma which is still confined to the epidermis. It 
corresponds to Bowen’s disease, a pre-cancerous derma- 
tosis. The pigmentation is due to melanin which is seen 
in the stratum basale cells and in the superficial part of 
the corium.” 


Case 2 

The patient, aged 32 years, and married for 5 years, was 
seen first at one of the antenatal clinics at Eastern District 
Hospital, Glasgow, on 31st August, 1953, when she was 
pregnant for the third time, cyesis being about 44-months 
duration. 

Her Wassermann reaction was negative, her blood 
group was O(4), and she was rhesus positive. At 18 years 
she had had her appendix removed, and about the same 
time there was some question of the possibility of her 
having pulmonary tuberculosis. Apart from this there 
was nothing relevant. Menstruation commenced at 14 
years of age, and had always been regular, recurring 
every 28 days, the flow being rather heavy and lasting 
for 3 to 5 days. Normally she did not have any inter- 
menstru1l discharge. She had been pregnant on 2 previous 
occasions, in 1951 and 1953; these pregnancies had been 
normal and full-time. 

During this latest pregnancy, on Sth October, 1953, she 
complained of some vaginal discharge, for which gentian 
violet was prescribed. From then onwards the discharge 
improved, and she remained otherwise well throughout 
pregnancy. On 24th December, 1953, she was admitted to 
this hospital in labour, and soon afterwards delivered 
herself of a live male child weighing 6} pounds (2-8 kg.); 
labour was normal, and the delivery was spontaneous. 
Soon after confinement she complained of pain on the 
right side of the vulva in the region of the labium majus. 
Local examination did not reveal any cause for this, and 
the puerperium continued without event. 

On 10th February, 1954, the patient attended the post- 
natal clinic. Pelvic examination revealed an apparently 
normal vulva: bimanually, the uterus was in a normal 
position, but was found to be bulky; the cervix was 
lacerated. A degree of sub-involution was diagnosed, 
and for this pil. ergot, grains 3, t.i.d. for 5 days, was 
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prescribed. On 3rd March, 1954, the patient returned 
to the clinic as requested. Discharge per vaginam pre- 
viously present had now almost completely disappeared. 
She now complained again of pain on the right side of 
the labium at the clitoris. Inspection of the vulva revealed 
the presence of a flat, papillomatous tumour of about the 
size and shape of a shilling—about 4 inch (1-25 cm.) in 
diameter—on the right side of the prepuce of the clitoris. 
She was admitted for operative treatment aad on 23rd 
April a simple vulvectomy was carried out. 


Because of the similarity between these two 
cases, sections from each were shown to Dr. 
A. D. Telford Govan, Director of Research, 
Royal Maternity and Women’s Hospital, 
Glasgow. He stated that they were almost 
identical histologically, and he issued the 
following report to cover both: ““The specimen 
consists of a papillomatous type of growth 
showing marked hyperplasia of the epithelium 
with downgrowth of the interpapillary processes. 
There is considerable keratinization of the 
superficial layers but this varies in degree in 
different parts of the tumour. Perhaps the most 
striking feature in this layer is the retention of 
nuclei by the cornified cells. The normal strati- 
fication of the epithelium has disappeared and 
the cells are polygonal even in the most super- 
ficial layers. Mitoses are common and are dis- 
tributed throughout the thickness of the epi- 
thelium instead of being confined to the basal 
layers, as in normal epithelium. In general the 
epithelial cells are increased in size, and some 
are of giant variety with very large irregular 
nuclear masses. The underlying connective 
tissue is loose and vascular, and is infiltrated by 
large numbers of plasma cells and lymphocytes. 
All of these features are typical of intra-dermal 
carcinoma or Bowen’s disease.”’ (Figs. 2 and 3.) 


DISCUSSION 


There is little doubt that these cases are 
examples of Bowen’s disease of the vulva, and 
they would appear to fulfil the criteria laid down 
by Knight (1943) for the diagnosis of the con- 
dition, namely—hyperkeratosis and parakera- 
tosis, acanthosis with marked thickening of the 
rete Malpighii, loss of stratification of the 
individual cells with disorientation, the presence 
of nuclear clumping, “‘corps rondes”, nuclear 
“*grains”’ and mitotic figures, an intact basement 
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membrane, and marked vascularity of the sub- 
papillary zone with round cell infiltration. 
Apart from the relative rarity of the condition 
it seems that the interest of these cases is three- 
fold. First, the short duration of the condition— 
in both cases about 2} months. Second, from the 
clinical aspect it is interesting to note that the 
presenting symptoms were irritation or pruritus 
vulvae, although in Case 2 this was at first 
described as pain; this was then followed soon 
afterwards by the appearance of a “‘sore’’, and 
actual pain. In Case 1 the pain was aggravated by 
menstruation, and this suggests that hyperaemia 
may play as large a part as secondary infection 
in the production of pain in these conditions. 
Later, in Case 1, there was slight, occasional 
bleeding. This follows the sequence considered 
most common by Cosbie (1949) and Palmer, 
Saduger and Reinhard (1949). Third, from the 
point of view of treatment, although the con- 
dition is malignant, it is so locally. There is no 
infiltration, and the regional lymph channels are 
not involved, so that local excision alone should 
be adequate. In Case 2, treatment by vulvectomy 
seems to have been rather drastic in the light of 
histological examination and particularly in view 
of the age of the patient. It is suggested, there- 
fore, that where a vulval papilloma is not 
obviously carcinomatous, treatment in the first 
instance should be by local excision alone, any 
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further radical interference being determined by 
the microscopic appearances of the tumour. 


SUMMARY 


A short résumé is given of the literature 
dealing with Bowen’s disease of the vulva, and 
from this it is considered that the condition is 
relatively uncommon in gynaecological practice. 

Two cases of Bowen’s disease of the vulva are 
described, and points of interest are noted. 


I have to thank Dr. Hugh Stirling for per- 
mission to publish, and Dr. A. D. Telford Govan 
for the pathology report, helpful criticism and 
advice. 
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ERRORS IN THE DETERMINATION OF URINARY PREGNANEDIOL 


BY 
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C. G. Paine, M.D. 


From the University Department of Obstetrics and Gynaecology and the Endocrine Unit 
United Sheffield Hospitals 


THE estimation of pregnanediol in the urine of 
non-pregnant and pregnant women has been 
used for some time past in the diagnosis of 
anovulatory cycles, the early diagnosis of preg- 
nancy and as a guide in the treatment of habitual 
and threatened abortion and pregnancy toxae- 
mia (Guterman, 1944, 1945; de Watteville, 
1951). Davis and Fugo (1947) and Michie (1953) 
have shown that there is a wide variation in the 
average daily output of pregnanediol in normal 
pregnancy in different women, while Bradshaw 
and Jessop (1953) demonstrated a daily variation 
in the same individual. This was more marked in 
the later weeks of pregnancy. Both Marrian 
(1949) and Swyer (1949), however, have stressed 
that because of the inaccuracy of the methods of 
assay so far available and the incomplete 
excretion of progesterone as pregnanediol, a 
most cautious and critical attitude must be taken 
in the interpretation of these assays. 

This paper presents the results of a study of 
the variations in the excretion of pregnanediol 
in late pregnancy and a detailed examination of 
the accuracy of the two methods of assay used, 
together with a brief review of previous experi- 
ences with these methods in the light of the 
results obtained. 


METHODS FOR THE DETERMINATION OF URINARY 
PREGNANEDIOL 

All the available methods for the estimation 

of urinary pregnanediol were investigated. As 

the final measurement depends on either a non- 

specific colour reaction obtained by adding 
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concentrated sulphuric acid to a dried residue, 
or weighing the residue, the purity of this 
residue determines the specificity of the assay. 
De Watteville (1951) washed the residue with 
cold ether to remove the greater part of the 
pigment. The impurities, however, are invariably 
oily in nature and the pregnanediol often dis- 
solves wholly or partly in this oil; in our experi- 
ence the washings with cold ether to remove the 
oil contained 20-30 per cent of the amount of the 
pregnanediol finally estimated, when tested by 
the method of Hodgins (1953). These findings 
are similar to those of Bradshaw and Jessop 
(1953) who investigated the washing of extracts 
with light petroleum. 

All methods except that of Sommerville, 
Gough and Marrian (1948) were discarded 
because of their failure to give a white crystalline 
end product. The methods finally chosen were as 
follows: 


Method 1 

The method of Sommerville, Gough and 
Marrian (1948) was used without major modi- 
fication. The urine (500 ml.) after acid hydro- 
lysis was extracted with toluene, and any 
emulsion obtained was broken by the addition 
of a few drops of Teepol (Shell Chemicals, Ltd., 
London) instead of the tedious filtration pro- 
cedure used by Sommerville and his colleagues; 
this modification was shown not to interfere with 
the extraction. The toluene extract was washed 
with N-NaOH and water, and evaporated to 
dryness; the residue was then dissolved in 
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ethanol and precipitated under carefully con- 
trolled conditions of time and temperature, 
once with 0-1 N-NaOH and twice with water, 
the precipitate in each case being collected by 
centrifugation with the aid of Hyflo Super-Cel 
(Johns Manville Co., Ltd., London). After a 
final decolorization with charcoal in ethanol, 
concentrated sulphuric acid was added to a 
portion of the dried extract and placed for 
24 minutes in a water bath at 25°; the absorp- 
tion of the solution was then measured in the 
Spekker Photoelectric Absorptiometer using an 
Ilford Spectrum Violet 601 filter (transmission 
max. 430 my). In addition to this colorimetric 
assay the remainder of the dried extract was 
weighed to give an alternative method of 
estimation. 

As the controlled precipitation technique in 
Method | was very laborious and time- 
consuming for a routine method, the possibility 
of dispensing with this procedure was investi- 
gated. The shortened technique of Sommerville, 
Marrian and Kellar (1948) was not chosen 
because, in agreement with Smith (1950), it was 
found that this method did not always give a 
white crystalline final product. 

Henderson, Maclagan, Wheatley and Wilkin- 
son (1949) used a precipitation from acetone, 
because this solvent appeared from preliminary 
work to give the best results. They showed that 
the time and temperature of precipitation were 
not determining factors in the recovery of added 
pregnanediol, and, as pregnanediol is less 
soluble in acetone than in ethanol, recovery from 
acetone should compare favourably with that 
obtained by the method of Sommerville, Gough 
and Marrian (1948). 

In the original method used by Henderson 
et al. (1949) only one precipitation was carried 
out; for Method 2, the two techniques have been 
combined, in that three precipitations from 
acetone instead of ethanol were used. 


Method 2 

The dried toluene residue obtained as for 
Method | was taken up in 2-5 ml. acetone in a 
50 ml. centrifuge tube and 50 ml. 0-1 N-NaOH 
was added. The mixture was stirred and placed 
in a boiling water bath for 10 minutes and sub- 
sequently transferred to a refrigerator at 4° 
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for 2 hours. Hyflo Super-Cel (10 mg.) was then 
added with stirring and the tube was centrifuged 
at 2,500 r.p.m. for 20 minutes. The supernatant 
liquid was decanted and the precipitation twice 
repeated on the residue using distilled water 
instead of 0-1 N-NaOH. The remainder of the 
procedure was as for Method 1. 

Recovery experiments were carried out for 
comparison with Method 1. One precipitation, 
using pure pregnanediol, pure solvents and 0-1 
N-NaOH or distilled water, gave similar results 
for both methods: but when pure pregnanediol 
was added to male urine (0- 5-2-0 mg. added to 
500 ml. of urine) the recoveries using each 
technique in full were approximately 10 per cent 
less for Method 2 than for Method 1; this 
discrepancy was greater when pregnancy urine 
was examined. As it has now been shown (see 
later) that the final product from pregnancy 
urine using either method was not pure preg- 
nanediol, this discrepancy could be due to a 
difference in the amount of impurity present. 


DESIGN OF EXPERIMENT 


Three consecutive 24-hour specimens of 
urine were collected from each of 10 normal 
primigravid patients in the 34th-3Sth week of 
pregnancy. Every care was taken to ensure a 
complete 24-hour specimen in each case; also 
the volume and creatinine content of each 
specimen of urine were noted and where these 
showed a marked daily variation the specimens 
were discarded and others obtained; this was 
only necessary on 2 occasions. Purified extracts 
were prepared in duplicate by separate workers, 
each using one of the methods already des- 
cribed. The pregnanediol content in each case 
was estimated gravimetrically, and _ colori- 
metrically after the addition of concentrated 
sulphuric acid. The extracts were also examined 
for purity by measuring their melting points 
and absorption of ultraviolet light. Each patient 
was kept under observation until delivery when 
the weight of the baby, and the weight, macro- 
scopic appearance and histology of the placenta 
were noted. 

RESULTS 


The duplicate readings were first examined 
and the differences between pairs of readings 
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analyzed. The mean difference of duplicate duplicate readings were therefore averaged, 
readings in Methods | and 2 was 3-9+0-57 leaving 4 estimations of ‘‘pregnanediol” for 
(standard error of mean of 30 observations) each of the 10 patients on each of 3 days, 
and 2-5+0-38 (30) showing that the technical making 120 estimations in all (Table I). 

accuracy of the two methods was similar. The The marginal totals shown in Table I indicate 


TABLE I 


Excretion Levels of Pregnanediol in mg./24 Hours 











Day 1 Day 2 Day 3 
Patients By By By By By By Totals 
Colour Weight Colour Weight Colour Weight 
1 Method 1 45 93 27 65 31 56 542 
Method 2 36 56 29 44 25 35 
2 Method 1 35 58 39 54 41 60 445 
Method 2 17 33 23 37 21 27 
3 Method 1 37 64 50 79 56 89 512 
Method 2 20 20 13 18 32 34 
Method 1, 3,641 
4 Method 1 55 100 61 115 53 81 671 
Method 2 34 43 32 42 25 30 
Method 2, 1,996 
5 Method 1 53 59 54 63 52 61 503 
Method 2 29 48 21 24 17 22 
6 Method 1 80 82 72 67 70 83 707 
Method 2 34 70 10 57 12 70 
7 Method 1 48 64 42 53 44 57 451 
Method 2 31 36 21 20 10 25 
Colorimetric 2,374 
8 Method 1 80 76 69 48 68 72 «+74! 
Method 2 48 66 47 64 35 68 
Gravimetric 3,263 
9 Method 1 48 49 64 48 52 46 449 
Method 2 25 25 22 26 21 23 
10 Method 1 61 71 47 55 64 75 616 
Method 2 33 55 22 54 31 48 
Totals 2,017 1,798 1,822 5,637 





Analysis of Variance 











Sum of Degrees of Mean Variance - 
Squares Freedom Square Ratio Probability 
Between Days me a a Ae a 721 2 360 2:7 0-1 
Between Patients .. = ap as oe 9,416 ) 1,046 7:8 Very small 
Between Methods si a ae .. 22,550 1 22,550 170 Very small 
Between Colorimetric and Gravimetric Assay 6,586 1 6,586 50 Very small 
Error - re an ‘ea ie .. 14,076 106 133 
Total .. Pi 7 we sas .. 53,349 119 
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the main results of the experiment. There is a 
large difference between individual patients and 
a small difference (not significant) between the 
days, which may be ignored in view of the other 
and more important findings. There are marked 
differences between the results for Method | 
and for Method 2 and between gravimetric 
and colorimetric estimations, differences which 
are far greater than could possibly be the result 
of chance variation. These observations, together 
with the high mean square for error, suggested 
that all four estimates were at fault, and this was 
shown to be the case when the final products 
were tested for purity by measuring their 
melting point and ultraviolet absorption spectra 
(Table II). 

The average melting point for the product of 
Method 1 was 207°+1-8° (standard error of 
mean of 32 observations), and for Method 2 
219°+2-2° (41), levels which were clearly 
different from those of pure pregnanediol (243°), 
all melting points being measured on a Gallen- 
kamp (London) stage. Though Method 1 gave 
estimations for pregnanediol nearly twice those 
for Method 2 (see totals—Table I), the higher 
melting point of the final extract of Method 2 
indicated that this method gave the purer 
product. 

The ultraviolet absorption spectra were 
measured in ethanolic solution and peaks or 
inflections were obtained in all cases at approxi- 
mately 204 my and 230 mu. The average values 


for E ; ond com for Methods | and 2 at 204 
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my were 41+2-7 (30) and 57+5-9 (30) and at 
230 my the corresponding values were 28+2-2 
(30) and 32+3-9 (30). As pregnanediol at the 
concentration and within the range investigated 
has a negligible absorption, these peaks must 
have been due to impurities; the absorption 
measured at these wavelengths is an indication 
of some of the impurity present. 

The large difference between colorimetric and 
gravimetric estimation (see totals Table J 
stresses the impurity of the product and the 
non-specificity of the method of assay. 


Study of Placentae 


The relationship between the duration of pregnancy, 
baby’s weights and placental weights are shown in 
Table III. Sections from representative areas were 
examined microscopically. The histological findings 
indicated that in Cases 1, 3, 4, 5, 6, 8, 9 and 10, there 
was no placental insufficiency, although in Cases 6 and 
9 the placentae were “ageing” rapidly. In Case 8 the 
structural detail was so well preserved that, without 
reference to the clinical data available, a measure of 
prematurity was indicated. The histological reports on 
the other two cases were: 


Case 2. (Foetal distress) 


The trophoblast shows unusual proliferation for a 
full-time placenta. The proliferation is quite orderly in 
character. The villi generally are very small and tend to 
be rather cellular with a considerable amount of collagen 
formation. The contained blood vessels are small and 
frequently not opposed to the trophoblast. A few of the 
arterioles of the villous stalks show a proliferative 
endarteriolitis, but this is not a marked feature. Intra- 
villous fibrinoid deposition is slight. In general it would 
be expected that this placenta would have shown con- 
siderable insufficiency. 


Tasie II 
Melting Points and Ultraviolet Light Absorption of Purified Extracts 

















End Product End Product 
Method 1 Method 2 . 
Mean Standard No. of Mean Standard No. of Pregnanediol 
Error Estimations Error Estimations 
Melting points* 207° + 1-8° 32 219° + 2-2° 41 243° 
E | Percent at 204 my 41:2 + 2-7 30 56-6 + 5-9 30 0-15 
— at 230 mu 27-9 4+ 2-2 30 32-0 + 3-9 30 0-30 





* Melting Points Measured on Gallenkamp (London) Stage. 
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Tasie Il 
Obstetrical Details of Cases Studied 
Duration of 
Case Pregnancy Baby’s Weight Placental Weight , 
No. at Delivery Pounds ounces Pounds ounces Macroscopic Appearance of Placenta 
(weeks) 
1 41 8 15 1 14 Few small infarcts present. 
2° 394 6 5 1 3 Unhealthy “gritty” appearance. Long cord. 
No infarcts. 
3 4l 8 1 1 5 Few small infarcts present. 
4 43 8 1 1 8 “Gritty” appearance. Few small infarcts. 
5 40 4 - 1 2 Small, but healthy. 
6 40 8 6 1 8 Healthy. 
Tt 44 9 7 1 12 Unhealthy “gritty” appearance. No infarcts. 
8 384 6 13 1 11 Healthy. Few small infarcts. 
9 4l 6 12 1 3 Healthy. 
10 40 7 5 1 5 Healthy with few small infarcts. 





* In Case 2 there was marked foetal distress, but a living child was obtained. 


+ In Case 7 the infant was stillborn. 


Case 7. (Stillbirth) 

The trophoblast is generally rather atrophic. The villi 
are normal in size and the contained blood vessels well 
opposed to the trophoblast. There is a considerable 
amount of fibrinoid deposition within the villi through- 
out, and this, in places, has resulted in small infarct 
formation. Many of the arterioles of the villous stalks 
show obliterative changes and there is considerable 
calcium deposition. In general this placenta is regarded 
as showing insufficiency. 

The histological examination of the placentae shows a 
reasonable degree of conformity with the clinical pictures 
of the cases recorded. A comparison between these 
results and those of “‘pregnanediol” assay do not appear 
to show any measure of correlation. 


Before concluding that the two methods of 
measuring pregnanediol described should be 
discarded for routine use, a careful review was 
made of previous experience with these assays 
over several years. 


Review of Previous Experiences 


The records of 24 gynaecological cases were 
available for study; infrequent or irregular 
menstruation or infertility were the main com- 
plaints. In all cases “‘pregnanediol” was esti- 
mated by Method 2. Nine of these patients had 
levels ranging from 0-7-4-5 mg./24 hours from 
the 14th-28th day of the menstrual cycle, and in 
all cases the endometrium showed histological 
evidence of progesterone activity. In 2 other cases, 
although “‘pregnanediol’’ was detected in the 


urine, the endometrium was of the hypoplastic 
non-secretory type. In the remaining patients, 
evidence of ovarian or pituitary dysfunction was 
detected by other endocrine assays, and no 
“‘pregnanediol”’ was present in the urine. 

Only 2 abnormally high levels of “‘preg- 
nanediol” excretion were found among 700 
patients investigated, both occurring in herma- 
phrodite children aged 4 years. The final 
“‘pregnanediol’’ fraction consisted in each case 
of a brown oily substance instead of a white 
crystalline solid. The results are shown in 
Table IV. The ultraviolet absorption spectra 
showed a marked peak with a very high extinc- 


TABLE IV 


The Results of the Endocrine Investigation 
of Two Hermaphrodite Children 














Case 1 Case2 
Colorimetric Estimation Method 1 79 24 
of Pregnanediol mg./day Method2 51 6°4 
Gravimetric Estimation Method 1 130 —* 
of Pregnanediol mg./day Method 2 —* 29 
1 per cent Method 1 80-7 = 
Eicm = 0*235™M = Method 2 —*~— 71-5 
17-Ketosteroid Excre- 
tion mg./day 45 11 





—*=not done. 
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tion value in both cases at 236 my, thus indi- 
cating the possible presence of a large quantity 
of af unsaturated ketone. Cortisone therapy 
(50 mg./day intramuscularly) reduced the level 
of excretion of this material to zero within 4 
days, indicating that the substance was probably 
of adrenal origin. Thus false positive preg- 
nanediol excretions were found in these cases. 

The individual records of 20 cases of habitual 
or threatened abortion were also available for 
close study. Not all cases with low levels of 
““pregnanediol” miscarried, and in some cases 
with normal levels the outcome of the pregnancy 
was unsatisfactory. Weekly determinations were 
carried out on | patient with a history of 2 
previous miscarriages. She had stilboestrol and 
progesterone therapy during the investigation 
and delivered a living child at term; the “‘preg- 
nanediol” excretion in this case varied markedly 
from week to week. 

In a few cases of pre-eclamptic toxaemia where 
an attempt had been made to use the estimation 
as a measure of placental function, marked 
variation in the results obtained rendered this 
impossible. Thus in 2 cases where the patients 
delivered living premature babies at 34/35 weeks 
the urinary “‘pregnanediol’’ excretion levels were 
5-6 and 6-5 mg./24 hours respectively. 


DISCUSSION 


The work reported here shows clearly that the 
estimation of urinary pregnanediol by the above 
techniques, which were chosen as being the most 
satisfactory available, must be of very doubtful 
clinical value. Considerable variation has been 
shown in the level of excretion of “‘pregnanediol”’ 
in normal pregnancy between individuals and 
possibly a small variation from day to day in the 
same individuals. A marked variation was 
apparent when comparisons were made between 
the two methods of obtaining the purified 
extract and between the two methods of esti- 
mating the pregnanediol content. There was also 
a high error variation. The melting points and 
absorption spectra of the end products together 
with the difference in values obtained by colori- 
metric and gravimetric estimation indicate that 
much of this variation is due to the presence of 
impurity. This has been proved in the past to 
give fictitiously high results for most of the 
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shorter methods for estimating pregnanediol 
based on the procedures of Astwood and Jones 
(1941) and Talbot, Berman, MacLachlan and 
Wolfe (1941). 

In the light of these errors a careful re- 
assessment of previous experience with these 
methods of assay was undertaken lest any useful 
clinical correlation be overlooked. None was 
found. The variation in the results in cases of 
habitual and threatened abortion and pre- 
eclamptic toxaemia made it impossible for the 
test to be used as a diagnostic or prognostic aid 
in the cases cited. 

In gynaecology false positive results for preg- 
nanediol were obtained in 2 cases in which the 
endometrium was of the hypoplastic non- 
secretory type and in 2 cases of hermaphroditism 
in children. These observations are in line with 
that of Swyer (1949) who stated “The total 
excretion of pregnanediol in the luteal phase of 
the menstrual cycle was so variable that one 
cannot hope to give indisputable evidence of 
corpus luteal activity’’. 

Proof has been obtained to show that much of 
the unreliability of the assay of urinary preg- 
nanediol is due to the non-specificity of the 
techniques employed. It remains to be shown 
whether a more specific technique will give a 
reliable indication of body progesterone level. 
If such a technique be found then much may be 
gained. A reliable measure of placental function 
in early and late pregnancy would be invaluable 
in clinical practice. 


SUMMARY AND CONCLUSIONS 


The levels of urinary pregnanediol excretion 
in late pregnancy have been studied by the 
methods of assay at present available. 

In a planned study of the variations in these 
levels, estimations were made on the 24-hour 
urine specimen of each of 10 normal 34-36 week 
primigravid women on each of three consecutive 
days. Purified extracts from each urine sample 
were prepared by 2 selected methods and the 
“‘pregnanediol” content estimated both gravi- 
metrically and colorimetrically. 

The 4 methods of assay gave widely different 
results which have been analyzed by the analysis 
of variance. 

The difference between results obtained by the 
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two methods and by gravimetric and colori- 
metric assay were highly significant. 

The melting points and ultraviolet light 
absorption of the purified extracts were also 
investigated and were found not to be those of 
pure pregnanediol. 

It is concluded that the impurities present in 
the purified extracts account for much of the 
variation in the results obtained and for the high 
level of uncontrollable error. 

A review to determine any clinical value of 
these assays—whatever they measure—carried 
out over several years, did not reveal any clear 
evidence of usefulness which might be set 
against the errors above described. 

In our opinion, therefore, the above methods 
should be discarded for routine assays of 
pregnanediol. 

New methods of measuring pregnanediol 
require to be sought and carefully studied. 
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PALMAR SWEATING IN PREGNANCY 


BY 


P. C. B. MACKINNON, M.B., Ch.B. 
Department of Anatomy, Middlesex Hospital Medical School 
AND 
I. L. MACKINNON, M.B., Ch.B. 

Department of Anatomy, King’s College, University of London 


DuRrING the luteal phase of the menstrual cycle 
palmar sweating is ‘‘significantly’” suppressed 
(P. C. B. MacKinnon, 1954a), presumably as a 
preliminary to pregnancy. The present investi- 
gation was made to find if a further alteration 
occurs in palmar sweating when pregnancy is 
realized. 
METHODS 


Records of palmar digital sweat glands in the 
pad of the right middle finger were obtained by 
means of plastic prints (Sutarman and Thomp- 
son, 1952) from 75 healthy primiparous women, 
25 in each trimester of pregnancy. The women 
were unselected except for age which was 
restricted to 19-25 years in order to minimize 
gerontological effects (P. C. B. MacKinnon, 
1954b) and to permit comparison with observa- 
tions previously made during the luteal phase 
of the menstrual cycle (P. C. B. MacKinnon, 
1954a). The prints were made after half an hour’s 
rest, between 9.30 a.m. and 11.30 a.m. during the 
months of January, February and March in a 
room whose air temperature was 65-73° F. The 
number of active sweat glands in 4 sq. mm. 
immediately distal to the central whorl was 
counted in each print under a magnification of 
10 and recorded in Table I, along with the 
average count for each trimester. 

Statistical comparison was made between the 
average number of active sweat glands obtained 
during pregnancy and the average number 
previously obtained during the luteal phase of 
the menstrual cycle (P. C. B. MacKinnon, 
1954a). The statistical relationship between the 
average number of active sweat glands in each 
trimester of pregnancy was also investigated. 


TABLE I 
The Number of Active Sweat Glands in 4 sq. mm. of Skin 
Immediately Distal to the Central Whorl of the Right 
Middle Finger of 75 Pregnant Women 











Ist 2nd 3rd 
Trimester Trimester Trimester 
64 70 75 83 83 Si 
644 40 64 «82 99 72 
87 65 21 90 101 118 
70 74 83 72 59 43 
92 «63 9 118 48 68 
33 Ss «84 81 105 107 63 
70 «+101 69 93 50 23 
48 76 85 100 70 =«(57 
TF SS 89 109 38s 58 
50 658 89 55 58 82 
124 49 100 65 a 
98 56 61 65 88 87 
46 36 70 
Average per 
Trimester 68 77 65 
RESULTS 


Table I shows that the number of active sweat 
glands in 4 sq. mm. of the skin immediately 
distal to the central whorl of the right middle 
finger varied during pregnancy from a minimum 
of 9 to a maximum of 124. The average was 
calculated to be 70. During the luteal phase of 
the menstrual cycle the average number was 85 
(P. C. B. MacKinnon, 1954a). The difference of 
15 is *‘significant’’ because it is more than twice 
the standard error which was calculated to be 
3-6 (Hill, 1950). 

Therefore the number of sweat glands in the 
chosen area of skin was “‘significantly” smaller 
during pregnancy than during the luteal phase 
of the menstrual cycle. 
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PALMAR SWEATING IN PREGNANCY 


Table I also shows that the average number of 
active sweat glands was smaller during the Ist 
and 3rd trimesters than during the 2nd trimester. 
The actual difference between the counts of the 
lst and 2nd trimesters is 9 with a standard error 
of 5-9, and the actual difference between the 
counts of the 2nd and 3rd trimesters is 12 witha 
standard error of 7-7. In neither case does the 
actual difference exceed twice the standard 
error and the observation that sweating is 
suppressed more during the Ist and 3rd trime- 
sters than during the 2nd trimester of pregnancy 
is therefore not “‘significant’’. 


DISCUSSION 


P. C. B. MacKinnon (1954a) suggested that 
the suppression of sweating which characterizes 
the luteal phase of the menstrual cycle is a 
reflection of increased suprarenal: cortical acti- 
vity, and the question now arises as to whether 
or not the further suppression during pregnancy 
is a reflection of a further increase in suprarenal 
activity. Evidence of increased suprarenal cor- 
tical activity during the luteal phase of the 
menstrual cycle is indirect (Geiringer, 1951; 
I. L. MacKinnon, 1953; I. L. MacKinnon, 
1954), but during pregnancy Venning (1946) has 
shown that urinary corticoids are increased 
and Hewitt and Van Liere (1941) have demon- 
strated that the ratio of adrenal weight to body 
weight is increased. 

The greater ease with which the activity of 
the suprarenal cortex can be detected in preg- 
nancy suggests that it is more active in pregnancy 
than in the luteal phase. It is therefore postulated 
that increased suprarenal cortical activity is 
responsible for the greater suppression of 
palmar digital sweating in pregnancy than in 
the luteal phase of the menstrual cycle. 
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The observation, though not “‘significant’’, 
that the active sweat gland counts in the Ist 
and 3rd trimesters were lower than in the 2nd 
trimester of pregnancy is of interest because it 
suggests that the suprarenal cortex is especially 
active in the early and late stages of pregnancy, 
that is, at the times when toxaemias occur. 


SUMMARY 


(1) Counts of the active sweat glands in 4 
sq. mm. of skin immediately distal to the central 
whorl of the right middle fingers of 75 primi- 
parous women, aged 19-25 years, 25 in each 
trimester of pregnancy, were made under 
resting conditions. 

(2) The counts were “‘significantly”’ lower than 
in a comparable sample of women in the luteal 
phase of the menstrual cycle. 

(3) It was postulated that increased suprarenal 
cortical activity was responsible for the greater 
suppression of palmar digital sweating in preg- 
nancy than in the luteal phase of the menstrual 
cycle. 
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ROYAL COLLEGE OF OBSTETRICIANS AND 
GY NAECOLOGISTS 


A MEETING of Council was held in the College House on Saturday, 26th March, 
1955, with the President, Sir Arthur Gemmell, in the Chair. 


His Excellency the Rt. Hon. Vincent Massey, Governor-General of Canada, 
and Dr. George W. Corner of Baltimore, have accepted the Honorary Fellowship 
of the College and will attend for formal admission on Friday, 22nd July, 1955. 


Professor B. P. Watson of Columbia University, New York, has accepted the 
invitation of the Council to deliver the William Meredith Fletcher Shaw Memorial 
Lecture for 1955, on Friday, 23rd September, 1955. 
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TUMOUR REGISTRY 


~~ 9g Se 


ROYAL COLLEGE OF OBSTETRICIANS AND GYNAECOLOGISTS 


58 QUEEN ANNE STREET, LONDON, W.1 


THE registry set up by the College is now in full working order and is ready to 
receive further additions. 


THE Aim of the registry is to collect from as wide an area (geographical) as 
possible complete clinical and pathological data on small groups and single cases 
which when taken en masse would provide a valuable source of information. 

In this way it is hoped by collecting, grouping and follow-up over the years, 
to obtain a better understanding of the natural history of the rare case. 





Cases suitable for registration will include: 
All tumours of the VULVA. 
All tumours of the VAGINA. 
All tumours of the FALLOPIAN TUBES. 
Tumours of the Uterus (except fibroids, adenomyomata and carcinomata). 
Tumours of the Ovary (except cystadenomata and carcinomata). 
CHORION CARCINOMA (epithelioma), genital or extragenital. 





NOTIFICATION should be made on a special form to be obtained from the 
College Secretary. A copy of this form is enclosed with this issue. 


HISTOLOGICAL SLIDES (in duplicate) or paraffin blocks should be sent with the 
form. 
\ The pathological SPECIMEN is not required, but the surgeon in the case might be 
willing to offer suitable specimens to the College Museum in which it is intended to 
build up a collection of first-class macroscopic specimens, second to none in the 
world. 
ARTHUR GEMMELL, 
President 
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REPORTS OF SOCIETIES 


NEWCASTLE-UPON-TYNE OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 


Ocroser 1954 


A Meeting of the Newcastle-upon-Tyne Obstetrical 
and Gynaecological Society was held on Thursday, 7th 
October, 1954, in the Royal Victoria Infirmary, New- 
castle-upon-Tyne. The President, Dr. William Hunter, 
was in the Chair. 


Professor Morris gave an address on 
SHOULDER DysTOCIA . 

Professor Morris said it is a commonplace of the 
teaching schools that the aspirant to graduation in 
medicine must be thoroughly instructed in obstetrical 
emergencies. It is rightly emphasized that these emer- 
gencies are likely to be met with in general practice in 
circumstances where immediate action may be called for, 
no time being available for deep thought and discrimina- 
tion. In the conduct of the final examinations in different 
schools, he had always found that the inquisitors attach 
much importance to the answers of the candidates to 
simple questions related to such emergencies but while 
many questions are asked on the haemorrhages, the 
toxaemias, malpresentations, contracted pelvis and so 
on, it is a comparative rarity to hear a question about 
impaction of the shoulder girdle occurring in the course 
of a vertex delivery. 

Yet this complication is far from uncommon, and more 
often than not it is an unforeseen event. It is commoner 
in parous than in primigravid patients, and, perhaps 
because of this, is a particular urgency of domiciliary 
practice. Many of the babies die. Others are born alive 
with Erb Duchenne birth palsies from which recovery 
is not always complete. The mothers may suffer severe 
soft tissue damage, and, though danger to life itself is 
slight, it is by no means absent. 

Professor Morris had given thought to the complica- 
tion and hoped that the Society would be interested to 
have his reflections on the subject. 


Normal mechanism of shoulder delivery 

First he reminded the Society of the classical descrip- 
tion of the mechanism of shoulder delivery. The generally 
accepted textbook teaching declares that at the beginning 
of normal labour the wide diameter of the shoulders, i.e., 
the bisacromial diameter, lies parallel to but of course 
much higher than the widest side to side diameter of the 
foetal head, i.e., the biparietal diameter. As labour pro- 
gresses, the head descends, and, under the subtle influence 
of the rifling of the barrel of the birth canal, it rotates to 
bring the occiput directly to the front, so that the sagittal 
suture lies in the antero-posterior diameter of the pelvis, 
and the biparietal diameter is placed transversely. It is 


suggested in the classical teaching that the trunk of the 
child does not conform to this movement of internal 
rotation. The shoulders remain in an oblique diameter 
of the pelvis, and the neck of the baby has a very slight 
twist. As soon as the baby’s head is born, this twist 
corrects itself by the sudden flick-like movement known 
as restitution, which sets the head square in relation to 
the shoulders and carries the occiput once more towards 
the side of the maternal body to which it was originally 
deviated. 

Thereafter the trunk descends, and in the process the 
shoulders rotate to bring the bisacromial diameter into 
the antero-posterior diameter of the pelvis. The head 
corresponds in the movement of external rotation which 
carries the occiput even more towards the side it 
originally occupied. 

Then the anterior shoulder appears at the apex of the 
pubic arch. It becomes fixed there, like a pivot, and the 
posterior shoulder is swept over the perineum by a 
mechanism of lateral flexion. The remainder of the trunk 
follows. 

Professor Morris challenged this generally accepted 
teaching and recollected that the mechanism of delivery 
in the first confinement he had ever attended had differed 
from the teaching. Firstly, the movement of restitution 
simply did not occur. Secondly, when external rotation 
took place, it carried the occiput towards the left, 
although the position had been a right occipito-anterior. 
Subsequent experience had confirmed that his early 
scepticism was justified. While the classical mechanism 
does occur from time to time, or maybe even frequently, 
it is far from being the common one. 

He now adhered firmly to the belief that in normal 
labour the movement of internal rotation of the head is 
more properly described as internal rotation of the child. 
Whatever be the original position of the occiput, once 
the sagittal suture reaches the antero-posterior diameter 
of the pelvis, the neck is seldom twisted to any extent 
and the bisacromial diameter is ready to enter the pelvis 
more or less in the transverse diameter. As the trunk 
descends, the shoulders rotate once more, but it is a 
matter of chance which shoulder rotates to the front. 

Unfortunately he could offer no incontrovertible proof 
that the theory is correct but radiological cinematography 
will be available soon as a research technique, and he 
hoped to know one day whether he was right or wrong. 


The mechanism of impaction of the shoulders 

Some cases give a little difficulty when the shoulders 
have entered the pelvic cavity, usually because the child 
is large and the powers of labour fail. Very often the 
shoulders are found bunched up in the transverse 
diameter of the pelvis. Serious difficulty worthy of the 
name of impaction is restricted to cases in which the 
bisacromial diameter attempts to enter the pelvis in the 
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antero-posterior diameter of the brim. An antero- 

posterior bisacromia] engagement is unfavourable, and 

when the shoulders are wide or the brim small, the 
conditions for the most serious form of impaction are 
present. 

In such circumstances it is the entry into the pelvis of 
the anterior shoulder which constitutes the major 
difficulty. The posterior shoulder can and does slip quite 
easily past the sacral promontory, but the anterior one 
“hitches” on the upper margin of the pubes and an 
impasse results until it can somehow be persuaded to 
enter the pelvic cavity. 

Professor Morris liked to think of this situation as a 
“posterior acromial presentation”, and to compare it 
with the other situations in which the anterior portion 
of the presenting part is prevented from entering the 
pelvis: 

(a) Posterior parietal presentation, the unfavourable 
form of asynclitism referred to as Litzmann’s 
obliquity. 

(b) The impacted shoulder girdle in breech presentation 
with extended arms, as epitomized in Faraboeuf’s 
well-known illustration. 

(c) The possible situation when the posterior leg is 
brought down in dealing with an impacted breech 
presentation or a transverse lie. 


Aetiology of antero-posterior engagement of bisacromial 
diameter 

The discussion of this subject must rest upon a con- 
sideration of the probabilities rather than on sound 
objective evidence. It may be suggested, however, that 
it is more likely to occur when labour starts with the 
child’s back directed towards the mother’s flank than 
when it is directed either towards the front of the 
abdomen or to its posterior wall. If it be accepted that 
the common engagement of the head is occipito-lateral 
or transverse, the back is more likely than otherwise to 
occupy such a location. That antero-posterior engage- 
ment of the shoulders is seen so seldom is an indication 
that the mechanism by which internal rotation of the 
foetus takes place is a peculiarly effective one. 

Indeed, he suggested that persistent antero-posterior 
location of the shoulders at the pelvic brim is usually 
attributable to factors which interfere with the easy 
rotation of the trunk at the time when occipito-lateral 
or occipito-posterior positions undergo their relatively 
long rotations. 

Discussion of the causes of failure of trunk rotation 
must be largely speculative. A dry-drained amnion may 
be important and a taut uterus clasping the child in an 
over-affectionate embrace may contribute. Friction 
between the genital passages and the foetal skin may be 
increased when an obese or oedematous child bulges 
into every crevice and cranny of its walls. The plentiful 
vernix of the child which has reached or may even have 
passed term may occasionally have a rather similar 
effect. 

But perhaps the most obvious though not the most 
frequent explanation is applicable in deep transverse 
arrest or impacted occipito-posterior position. Manual 
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rotations of these positions may succeed in rotating the 
head without rotating the trunk. In such circumstances 
the malposition of the head is particularly prone to recur 
as soon as the hand is withdrawn. But if in accordance 
with a practice at one time recommended the return to 
the original malposition is prevented by the subterfuge 
of rather slick application of a single blade of the forceps, 
the conditions for antero-posterior shoulders are ideal. 


Disproportion between the shoulders and the pelvis 

Disproportion between the bisacromial diameter and 
the conjugate is usually due to excessive development of 
the child. The factors associated with such over- 
development are subtle, but include rarities like diabetes 
or the pre-diabetic state and the comparatively common 
condition of increasing parity. Naturally, contraction of 
the pelvic brim may contribute to this form of dispro- 
portion; but, if such contraction is present, the case is 
unlikely to present an unexpected emergency, since a 
baby with shoulders big enough to cause trouble almost 
certainly has a head which will cause significant difficulty 
in negotiating the narrow brim, such accidents as 
anencephaly being excepted. 


Natural mechanisms of overcoming brim impaction of the 
shoulders 

That there is some mechanism by which the natural 
forces may eventually overcome the impasse is certain, 
though it is rare for any mother to be left to complete 
delivery by such a mechanism. So far as Professor Morris 
was aware there is no such mechanism described in the 
literature, but it must be related to a spontaneous 
rotation of the foetus which will carry the bisacromial 
diameter away from the conjugate into an oblique or 
transverse diameter. It is interesting to consider this 
possible mechanism alongside that which certainly does 
occur in breech presentation or transverse lie when the 
posterior leg is brought down. He did not think this ever 
gave rise to a genuine obstruction, for the cases which he 
had seen had very rapidly corrected themselves by a 
rotation of the foetal pelvis through 180 degrees, as a 
result of which the leg originally posterior came to lie 
anteriorly and the opposite buttock slid off the anterior 
portion of the pelvic brim to enter the pelvic cavity 
posteriorly. 

The possibility of some mechanism for “‘compaction” 
or reduction in size of the shoulder girdle, which might 
be nicknamed “shoulder moulding” must not be dis- 
counted. Gliding movements of the scapula on the chest 
wall may facilitate this by allowing the shoulder to 
become still more rounded than is normally the case. 
This process would be easier if the child’s arms became 
displaced from their supposedly customary attitude of 
submissive folding across the thorax. That this attitude 
is often undone in late labour is certain, and Zweifel’s 
frozen section of a mother dying after delivery of the 
head rather suggests that “shoulder-moulding” does 
occur and that extension of the elbow joint may favour 
it. 

It is not without profit to examine these possibilities, 
since they may shed light on possible principles of 
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management in a professionally conducted confinement. 
The attempt to imitate possible natural mechanisms is 
sounder than the instant resort to unnatural pro- 
cedures such as dragging with brute force on the delivered 
head, though it must be admitted frankly that many cases 
come to this expedient. He would have more to say later 
about the place of head traction in this condition. 


The clinical phenomena of broad shoulder dystocia 

The patient is usually a mother of 3 or more children. 
Antenatally, a careful observer may have recognized 
that the child was unusually large, though this is 
notoriously difficult to judge. 

In labour the initial presentation has been generally 
either occipito-lateral or so near to it as to make no 
material difference. Usually the head has negotiated the 
pelvic cavity without too much difficulty, though it may 
have been necessary (especially in the occasional primi- 
gravid case) to intervene in the second stage. In such 
circumstances, if manual rotation of an occipito-lateral 
or occipito-posterior position has been required, it has 
usually been rather difficult, and there has been some 
doubt of the complete correction of the child’s body. 

The delivery of the head with or without forceps may 
have been quite easy, but more commonly there has been 
a little difficulty in completing the extension of the head. 
The hairy scalp slides out with reluctance. When the 
forehead has appeared it is necessary to press back the 
perineum to deliver the face. Fat cheeks eventually 
emerge. A double chin has to be hooked over the 
posterior vulval commissure, to which it remains tightly 
opposed. Restitution seldom occurs spontaneously, for 
the head seems incapable of movement as a result of 
friction with the girdle of contact at the vulva. On the 
other hand, gentle manipulation of the head sometimes 
results in a sudden 90 degree restitution as the head 
adjusts itself without descent to the antero-posterior 
position of the shoulders. 

Time passes. The child’s face becomes suffused. It 
endeavours unsuccessfully to breathe. Abdominal efforts 
by the mother or by her attendants produce no advance, 
gentle head traction is equally unavailing. 

Usually equanimity forsakes the attendants. They 
push, they pull. Alarm increases. Eventually 

“By greater strength of muscle 

Or by some infernal juggle” 
the difficulty appears to be overcome, and the shoulders 
and trunk of a goodly child are delivered. The pallor of 
its body contrasts with the plum coloured cyanosis of the 
face, and the small quantity of freshly expelled meconium 
about the buttocks. It dawns upon the attendants that 
their anxiety was not ill-founded, the baby lies limp and 
voiceless, and only too often remains so despite all 
efforts at resuscitation. 


Principles of management 

Whatever may be the objections to making traction 
upon the neck of the child—and they are many—there is 
no doubt that as a first step it is safe and prudent to begin 
by making very gentle traction on the delivered head, 
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drawing it gently backwards without forced rotation and 
without excessive angulation, at the same time exhorting 
the conscious patient to bear down. This is essentially a 
diagnostic procedure, for if the condition is one attribu- 
table merely to the friction of large shoulders in the 
oblique or transverse diameters, these simple measures 
will almost always produce a speedy advance. If the 
patient is anaesthetized fundal pressure should be made 
by an assistant synchronously with the traction. It is 
important to make the traction smooth and continuous 
and to avoid the application of sudden jerks. The duration 
of tractive effort should rarely exceed 4-5 seconds. One 
effort is enough. If it fails the attempt at delivery should 
be abandoned in favour of other methods. 

The most profitable is undoubtedly to endeavour to 
imitate the postulated mechanism of rotation, to carry 
the bisacromial diameter towards the transverse diameter 
of the pelvis. Many persons have written in praise of this 
technique, which may be applied by abdominal mani- 
pulation of the anterior shoulder or by vaginal manipula- 
tion of the posterior one. For many editions de Lee’s 
textbook has carried a fine illustration showing a bi- 
manual technique. Woods (1943) restated the mechanical 
principles, and suggested that the rotation not only pro- 
duced disimpaction but actually favoured descent of the 
foetal body as a bolt is made to progress through a aut 
by rotation with a screw driver. Lovset (1948) described 
a vaginal method whereby with the fingers placed in the 
posterior axillary fold of the posterior axilla he was able 
to achieve the necessary rotation. 

In the experience of Professor Morris the vaginal 
methods are not easy. Indeed they appear much easier 
in an illustration than they are in life. The artist usually 
draws a sagittal section in which the hand of the 
accoucheur appears no larger than that which might be 
expected to belong to the foetus. The introduction of a 
fairly large hand is greatly obstructed by the close 
apposition of the mother’s tissues to the base of the child’s 
skull. Unless the hand is inserted with real caution and a 
superabundance of lubricant, much perineal damage may 
be caused. The lubricant then makes it difficult to grip 
any portion of the foe’ al body. 

Professor Morris the. described a manceuvre to over- 
come some of these difficulties by avoiding the intro- 
duction of the whole hand into the vagina. If it is to 
succeed, general anaesthesia is required and should be 
induced quickly if the patient has not yet been anaesthe- 
tized. This done, the posterior shoulder is located by 
recognizing the clavicle, which can usually be identified 
when a single finger is thrust deeply into soft tissues at 
the base of the neck. The posterior shoulder is then 
subjected to firm pressure with the tips of two fingers 
placed in the delto-pectoral triangle of the axillary wall 
of the foetus while an abdominal hand endeavours to 
manipulate the anterior shoulder in the opposite direc- 
tion. It is not essential in every case to carry the rotation 
through an arc of 90 degrees. Indeed, once the bis- 
acromial diameter has been dislodged from the conjugate 
diameter into something approximating to the oblique, it 
is worth while to try another gentle effort of traction on 
the head. The accoucheur is often delighted to find the 
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situation greatly altered for the better, and the delivery 
may be completed with surprising ease. 

If this simplified procedure fails, then he preferred to 
pass the whole hand into the uterus and to bring down 
the posterior arm. This is a most effective procedure, and 
is followed by very easy delivery of the remainder of the 
child. So efficient is it that it may well be asked why it is 
not advised as an elective procedure. This was not 
advised since he believed that the forcing of the hand past 
the head and into and through the vagina is a grossly 
traumatic procedure liable to cause tears even in grandly 
multiparous patients, and the intra-uterine manipulations 
may result in uterine rupture. 

There remains to be discussed the use of metal instru- 
ments. Traction on the axilla with a breech hook is 
effective, but the introduction of the instrument high into 
the birth canal is a highly dangerous procedure, and the 
damage which might result to the vessels and nerves of 
the axilla of a living child may we'll be imagined. In the 
dead and macerating infant there snay be a place for this 
type of angling, but generally the corpse of the child can 
be extracted quite easily after the clavicles have been cut 
through with strong scissors. 


The prevention of Erb Duchenne paralysis 

There is no doubt that this is the principal danger to 
babies who survive the hazards of impacted shoulders. 
As an undergraduate he used to frequent infant welfare 
clinics a great deal, and saw rather a large number of 
cases which appeared to have arisen in this manner. Now 
it is by no means certain that the birth palsy referred to 
by the name of Erb Duchenne paralysis is invariably an 
uncomplicated lesion of the axon fibres leaving the cord 
by the Sth and 6th cervical motor roots. But the cases 
which he saw all appeared to exhibit signs of brachial 
plexus injury which persisted long after other causes of 
loss of power in the limb must have passed off. He con- 
sidered it justifiable to lay down as a hypothesis that 
birth palsy is a brachial plexus lesion, and then to 
examine the circumstances in which the brachial plexus 
may be particularly liable to injury during traction on 
the head. 

Adson (1922) did classical work on traction injuries of 
the plexus, using the method of experiment in adult 
cadavers. He found it very difficult to sever the fibres 
even with forces of many hundreds of pounds, but 
showed very interestingly, however, that a plexus which 
would withstand the gradual application of such a force 
might be readily torn if the same force were suddenly 
applied. The weakness of Adson’s work, however, was 
that his criterion of damage was the naked eye appear- 
ance of tearing in the roots trunks or cords of the plexus, 
and that after the nerve bundles had been dissected free 
from the surrounding areolar tissue. It is quite possible 
that in life the owners of Adson’s plexuses might well 
have had serious neurological signs as a result of injuries 
to individual axon fibres of a degree which could not 
show in naked eye studies: and further that the fixation 
of the greater part of the plexus as a result of its fascial 
attachments might render it more fragile when exposed 
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to certain local strains than would be the case when the 

whole plexus was dissected free and able to slide or glide 

in response to such strains. 

Recognizing these weaknesses, Professor Morris never- 
theless decided some years ago to have a look at the 
brachial plexus in a few babies that came to autopsy to 
determine whether or not it was possible to recognize any 
procedure which greatly increased the tension on the 
plexus and especially on its upper trunk where the fifth 
and sixth cervical nerve bundles meet and mingle. Dr. 
F. A. Langley was good enough to dissect out some 
plexuses for him. 

The first point elicited in the subsequent experiments 
was that simple traction upon the neck with the thoracic 
and cervical spine in the same axis appeared to have no 
effect whatever on the plexus, the structure of which 
remained quite lax, exhibiting a gentle curve from neck 
to axilla, with no suggestion of tension. 

If, however, the head was tilted strongly towards one 
shoulder, the upper trunk of the brachial plexus on the 
opposite side at once became somewhat tight, and when 
to this lateral flexion there was added traction in the new 
axis of the cervical spine, the tension became quite 
severe. 

If, now, as a preliminary to traction, the neck was 
(a) Laterally flexed and 
(6) Rotated so as to carry the child’s chin away from the 

side on which the plexus was being studied, then 
traction produced the most extreme form of tension 
observed during the experiments. 

It is perhaps claiming too much dignity for the investi- 
gations to classify them as experiments but, rough and 
ready as they were, Professor Morris felt inclined to draw 
certain conclusions from them. 

(1) Traction on the head is least likely to injure the plexus 
when the cervical and thoracic portions of the child’s 
spine are in the same straight line. 

(2) Lateral flexion of the neck increases the risk of 
traction quite sharply. 

(3) The addition of torsion of the neck to lateral flexion 
increases the danger further. 

(4) Jerking is much more dangerous than smoothly 
applied traction. 

He thought that these cautionary precepts should be 
kept continuously in mind in making traction on the 
head of the child, even when the situation is something 
short of the complete impaction which has been the 
principal topic of the paper. He advised against excessive 
lateral flexion of the neck in all cases. The idea dies hard 
that by swinging the child’s head far back we can apply 
traction more effectively in the axis of the pelvic brim. 
In fact the main line of transmission of the force is the 
vertebral column, and the only effect of lateral flexion 
of the neck is to ensure that less of the force is trans- 
mitted by the spine and more by the fasciae, the brachial 
plexus, and the skin. The attempt to facilitate internal 
rotation of the trunk by forcible external rotation of the 
head may be very dangerous if it leads to subsequent 
traction being made on a twisted neck, a result by no 
means unusual. 
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NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 
NOVEMBER 1954 
A Meeting of the North of England Obstetrical and 
Gynaecological Society was held in Liverpool on Friday, 
19th November, 1954, with the President, Dr. K. V. 

Bailey, in the Chair. 


Mr. P. C. Barkla read a paper on 
HyYDATIDIFORM MOLE AND CHORIONEPITHELIOMA 
(This article appears on page 239 of this issue) 


Discussion 

Mr. C. H. Walsh had always thought that chorion- 
epithelioma could develop only from trophoblast, 
although that tissue might lie dormant for a long time. 
He had never seen hydatidiform mole recurring in the 
same patient but Mr. Barkla assured him that such 
occurrences had been reported. 

Mr. F. Stabler reminded the Society that one of its 
members, Mr. F. J. Burke, had described a type of lesion 
which lay between simple hydatidiform mole and frank 
chorionepithelioma, which was characterized by local 
malignancy only, and which might lie dormant for years. 
The present case might come into this group. 

Dr. R. E. Rewell emphasized the possible pitfalls in the 

pathological diagnosis of chorionepithelioma and Miss 
Eleanor Mills supported this point, citing 2 illustrative 
cases. 
Professor W. I. C. Morris said it was a general truism 
that any cancer might lie dormant for years before 
breaking loose and killing the patient. He described 3 
cases which illustrated that when simple hydatid mole 
was diagnosed chorionepithelioma might already be 
present in the uterus. 

Professor T. N. A. Jeffcoate read a short note on 
SALPINGECTOMY OR SALPINGO-OGPHORECTOMY ? 
(This article appears on page 214 of this issue) 

Discussion 

Mr. R. M. Corbet warned that in dealing with ectopic 
pregnancy it was important to cover over the cut end of 
the tubal stump. Twice within a short time he had seen a 
further pregnancy in a tubal stump, and that when the 
ipsolateral ovary had been removed. 

Professor T. N. A. Jeffcoate read a short note on 
VERTEBRAL VENOUS DRAINAGE OF THE PELVIS 
(This article appears on page 244 of this issue) 

Mr. S. Bender read a short paper on 

FertTitiry AFTER TUBAL PREGNANCY 

Mr. Bender had been able to follow up 256 out of 295 
women operated on for tubal pregnancy 2 to 7 years 
previously. Within the time of this limited follow-up, 
44 per cent of these women conceived again but only 32 
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per cent produced a living baby. If a woman who had had 
a tubal pregnancy conceived again her chance of a 
further ectopic gestation was increased almost fifty-fold 
because the recurrence rate was 16 per cent. 

In relation to Professor Jeffcoate’s note, it was inter- 
esting to note that among 183 women treated by 
salpingectomy the conception rate was 42 per cent, 
whereas it was 52 per cent in 48 women in whom salpingo- 
odphorectomy had been performed. 

Mr. Bender showed the poor results that attended 
salpingostomy carried out at the same time for blockage 
of the non-pregnant tube. Salpingostomy on the affected 
tube, an operation which could probably be performed 
more often with advantage, was more likely to be 
followed by another conception. Finally, thorough 
peritoneal toilet and prophylactic post-operative chemo- 
therapy might diminish the frequency with which the 
remaining tube became blocked and therefore increase 
the subsequent conception rate. 


Mr. R. F. Lawrence read a paper on 

THe RURAL SCENE SURVEYED, AN OBSTETRICAL REVIEW 
(This article appears on page 249 of this issue) 
Discussion 

The President congratulated Mr. Lawrence on the 
quality and content of his paper. He considered the 
maternal mortality rate commendably low in view of the 
high toxaemia rate. 

Mr. S. B. Herd considered that this review raised the 
question of whether students were being taught so as to 
be prepared for practice in remote areas. 

Professor A. M. Claye thought that in general better 
results might have been expected in view of the high 
proportion of healthy young primigravidae. He wanted 
to know whether Mr. Lawrence thought he would be 
better off with more hospital beds. He was answered in 
the affirmative, the speaker pointing out that, as he was 
the sole consultant in the area and his medical staff 
comprised merely 1 registrar and 2 general practitioner 
clinical assistants, it was more economic of time for the 
patients to come to the maternity units than for him to 
have to travel far and wide. In answer to Mr. A. A. 
Gemmell, who also stressed the importance of the socio- 
medical side of this survey, Mr. Lawrence said that his 
ambulance service was generally satisfactory, although 
occasionally difficulty arose over the transport of patients 
from other administrative areas. 


NORTH OF ENGLAND OBSTETRICAL AND 
GYNAECOLOGICAL SOCIETY 
DECEMBER 1954 
A Meeting of the North of England Obstetrical and 
Gynaecological Society was held in Manchester on 

Friday, 17th December, 1954. 
Dr. K. Vernon Bailey delivered his Presidential 
Address entitled 
SOLILOQUY 
Dr. Bailey first remarked how interesting it had been 
to be President, and how much less disconcerting than he 
had imagined. Perhaps this was because one envisaged the 





— 








LOGY 


ad had 
> of a 
‘ty-fold 


3 inter- 
led by 
r cent, 
lpingo- 


tended 
ockage 
ffected 
formed 

to be 
prough 
>hemo- 
ch the 
ncrease 


REVIEW 
e) 


on the 
ed the 
of the 


sed the 
0 as to 


better 
e high 
wanted 
uld be 
ered in 
he was 
il staff 
‘itioner 
for the 
him to 
A. A. 
- socio- 
hat his 
though 
atients 


.ND 


al and 
ter on 


dential 
d been 


han he 
ged the 





A SS eS 





REPORTS OF SOCIETIES 


Society collectively and tended to acquire a sort of 
parental interest in its newer members—those men and 
women who had joined since the end of the war and 
largely since the appointed day, who had emerged as a 
result of yet another social revolution and whose efforts, 
sacrifices and outlook, whilst analogous to the old order, 
bore some contrasts to it. 

For his Presidential Address therefore he would not 
present an historical or biographic essay, but something 
in a lighter vein—a few reflections and meditations con- 
cerning their own position as Consultants and potential 
Consultants in their specialty. 

Broadly speaking he saw three main classifications— 
(i) the older Senior Consultant of the pre-N.H.S. era who 
controlled a Unit and was referred to euphemistically as 
“established”; (ii) the young Consultant, come to 
maturity and authority under the N.H.S.; and (iii) the 
Senior Registrars and Registrars who were battering at 
the walls of this Consultant State with all the weapons of 
experience at their command. 

These last two groups had greatly increased in recent 
years, had changed the picture representing specialization 
to some extent, and incidentally had greatly increased 
(and naturally improved!) the membership of this 
Society. He found himself interested in them and their 
future, in the hazards peculiar to them, in the impact they 
would make upon a public attuned to Universal Welfare 
and in the impact they would make upon the specialty 
itself. During this year of presidency he had pondered 
upon considerations which might influence their pro- 
fessional lives and had soliloquized upon the contrasts 
between then and now and also upon the conditions and 
standards which appertained in other countries. 

With regard to the “Old days” a few pictures remained. 
There were four generations of gynaecologists each of 
whose phases of activity, whilst overlapping, was never- 
theless apparent over a number of years. There was 
firstly a generation which had gone before, but whose 
reputation still lingered, containing Lloyd Roberts and 
Jap Sinclair, Carlton Oldfield, Rankin Lyle, and Briggs 
—one might say a “pioneering generation”. Next a 
senior generation nearing the end of its active phase— 
including Donald, Fothergill, Clifford, Gemmell (Senior), 
Gough (Senior), and Miles Phillips for whom they had 
had the honour to work. They must have felt the early 
satisfaction of clinical fulfilment—an “establishing 
generation”. Thirdly there was a generation of Assistant 
Honoraries—which included Sir W. F. Shaw, Lacey and 
Dougal—which inherited early clinical and scientific 
legacies and was concerned in the production of many 
changes and advancements, and which thrived in an era 
of sound national economy. He felt that this was indeed 
the Golden Age in their specialty, and one member of it 
he was glad to see here today—Sir William Fletcher 
Shaw, the fruits of whose labours had become even more 
apparent under the conditions now prevailing; in fact, 
some of them might be said to be present that afternoon! 

The fourth generation contained himself and his 
colleagues in whose time interesting changes had occur- 
red. They had begun under the old regime with no income 
to speak of and not much assistance and had emerged 
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into the new one, in which a controlling State had seen 
to it that there had been an increase in the latter! Never- 
theless, there had been the compensation of high hopes 
in the old system of control, penury, and extreme 
uncertainty, when there was nothing to lose but time. 
His had been the “generation of transition” which had 
inherited and carried on an established tradition. And 
now there had appeared a fifth generation of young 
Consultants—which had changed the old order of things. 
The two main corollaries which emerged from this 
change—apart altogether from the question of the 
service to the public—were concerned with firstly the 
difficulties and even injustices on the road to the con- 
sultant state, and secondly the possible change in the 
academic and scientific outlook which might overtake 
these consultants of the future. The former concerned 
the registrars, too many of whom after many years of 
effort would fail to qualify and here his thoughts became 
a little sombre. 

To begin with, he had never cared for a too avid control 
of the profession. Dr. Bailey then quoted from official 
pronouncements in 1952 and 1954 regarding the prospects 
of senior registrars the effect of which was that in one 
breath responsibility was effaced but consolation was 
offered, and meanwhile the bottleneck became more pro- 
nounced. “‘The Ministry has made it quite clear that there 
is no possibility of any substantial increase in the number 
of Consultant posts, and over the next 10 years there 
would inevitably be a heavy wastage of Senior Registrars 
and Registrars.”” However, he still maintained that these 
Registrars of long training should be allowed to qualify 
as consultants. It was not they who had proved unsatis- 
factory but the machine, and something should be done 
even if it meant making two appointments where there 
was now one; for what else offered itself to these highly 
qualified and probably married medical men and women 
of over 30 who found themselves in this position because 
of a misconception which was not of their originating? 

What other opportunities were there for them? 

With the probable exception of certain provinces of 
Canada, there was little prospect for a British potential 
Consultant in the Commonwealth Countries today. 

There were only six of the territories served by the 
Colonial Medical Service with Obstetrical and Gynaeco- 
logical Specialists. As for the Armed Services, in the 
R.A.M.C. there were at present only 10 appointments 
suitable for Officers of Consultant status. Although the 
clinical scope in these posts was sufficient to provide a 
full and satisfying professional life, there was not the 
same wealth of clinical material as passed through a 
large civilian hospital. The problem before the Registrar 
was today a difficult one and the solution was becoming 
progressively limited. 

On the other hand, the young man who had acquired 
Consultant status and a post that went with it was a 
fortunate member of our Society today. He might be 
brilliant, and have worked long and hard and had his 
moments of anxiety. Nevertheless, he had emerged from 
an almost equally brilliant and large field—and at the 
right time—because the future decade would not hold 
the prizes of the one just past. 
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He was interested, said Dr. Bailey, in the young 
Consultants of the post-war era and, if he were to worry 
about them at all, it would only be in relation to the con- 
tinued and progressive advance of our specialty in this 
country, and the maintenance here of the initiative in 
the higher clinical and scientific spheres in those years 
which would follow the passing of his own generation. 
He would worry, for instance, if they failed to look 
beyond the relatively limited spheres of their own 
particular unit—if they tended to become Obstetrical and 
Gynaecological technicians within their regions—if they 
continued to rest content with their particular posts, 
and if they failed to maintain continued contact with 
learned Societies, the Teaching Hospitals and the 
Universities. They were doubly fortunate in so far as not 
only in this country but internationally their position was 
unique—affording as it did the facilities for the further- 
ance of discovery in our specialty, by allowing that full 
control which could result in freedom of endeavour. He 
could remember men being assistants to the chief of a 
unit on the Continent for 15 years and more. Things 
might have improved since then, but in visiting the more 
modernized North European Countries since the war he 
had noted that a degree of state control with full-time 
staff had tended to supervene. 

Dr. Bailey then described the situation regarding 
training and staffing as he had seen it in Denmark, 
Holland and Western Germany, where state control was 
close and where candidates greatly out-numbered vacan- 
cies. In Spain, which he had visited in 1952, he had 
found a time of transition from old hospitals to new, and 
a high level of work despite facilities not being modern 
by our standards. Perhaps a shortage of state funds was 
the difficulty. Chief clinics like those at Barcelona and 
Madrid were under the strict control of a Director of the 
Staff. The Staff, however, were numerous and a minor 
degree of private practice was permissible among them. 
The Spanish not being allowed beyond their own borders 
must be restricted to some extent in their professional 
outlook. — 

In Rome a mixed and partly state-aided system of 
hospitals operated. The system for specialization was 
complex and restricted all but the lion-hearted, for 
applicants far outnumbered vacancies. 

In Athens he had met Professor Louros who succeeded 
his father in the Chair of Obstetrics and Gynaecology in 
Athens. Prior to this he was Professor in Berlin where he 
was trained (and incidentally when the Germans occupied 
Athens in the last War he was sent to a concentration 
camp for failing to collaborate as expected). The 
system for specialists in training was, following 7 years 
to qualify in medicine, to take 1 year in General Surgery 
followed by 3 years in Obstetrics and Gynaecology, all 
without pay. Thereafter application could be made for an 
assistantship, after 3 years of which one could qualify by 
examination for the status of Specialist. The system for 
admission of patients to hospital according to their means 
was interesting and rigid: Ist Class or Private Patients 
occupied either a single or double room and paid for 
accommodation and fees from their own capital; 2nd 
Class patients occupied 4-bedded wards and paid part 
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accommodation from a form of Medical Insurance 
personally entered into; 3rd Class patients occupied 
6- and 8-bedded wards, the maintenance costs of which 
were drawn from their Industrial Insurance Scheme; 
4th Class patients were the very poor, paid for by the 
state fund. 

This system was a realistic method of assessment and 
one calculated to enable the people to appreciate their 
Medical Services! 

In the New Alexandra Hospital, Professor Louros had 
built a special Guest Suite to house some 10 Consultants 
and their wives with all comfort, with the object of 
instituting periodical small personal congresses in which 
the Consultants would stay for some days as his guests 
and engage in scientific and clinical discussions. 

Dr. Bailey then described his visits to Rhodes, Cyprus 
and Istanbul. In Turkey doctors could specialize by 
attending for 4 years with a recognized Obstetrical and 
Gynaecological Unit. After 1 year general surgery and 
3 years obstetrics and gynaecology, a thesis was written 
and, if this was accepted, the applicant took an examina- 
tion and was assessed by a jury before becoming a 
Specialist. Turkey, therefore, conformed in general to 
the pattern of the other Southern European States— 
where there was no complete governmental control and 
no Welfare State, but where there was a professorial 
oligarchy, on the one hand, and a free market in the 
private clinics, on the other. The road was made very 
hard, but there was a means of existence at the end of it 
for those who might fail to fulfil their own early hopes 
and desires. The outlet for private practice did not 
depend so much upon hospital appointments, although 
the standard must suffer commensurately. The disciplin- 
ary control and atmosphere in which the applicant to 
specialize grew up under the Director of the Clinic must 
have a lasting effect and make a lasting impression upon 
his mind and outlook which should stand him in good 
stead during his future career—that is if the Director 
himself was a good man. 

At this juncture Dr. Bailey showed a film illustrating 
his travels. 

Dr. Bailey concluded by saying that Obstetrics and 
Gynaecology seemed to continue the even tenure of its 
way, without spectacular changes, in those countries of 
the older civilization. Perhaps the dignity of medicine, 
possibly to the detriment of the mass of the public, was 
upheld and maintained by the Hospital System which 
prevailed there where the successful Gynaecologist need 
have no hospital appointment. He wondered whether 
time and western influence would affect these things— 
for better or worse. If their young men could visit us, 
they must wonder at the vast wealth which goes into our 
ordered medical state, and it would behove us therefore 
in the years to come, to justify our inheritance by con- 
tinued leadership. He supposed, as Homer said, ““These 
things must remain on the knees of the gods”. 

Thanks were recorded to the President for his Address 
by Mr. A. A. Gemmell (Liverpool), Sir William Fletcher 
Shaw (Manchester), Mr. H. J. Malkin (Sheffield), 
Professor A. M. Claye (Leeds), and Professor E. 
Farquhar Murray (Newcastle). 
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BOOK REVIEWS 


“Chronic Iliac Pain in Women.” By H. B. ATLEE, 

M.D., F.R.C.S., F.1.C.S. Pp. 65, 6 figures. Charles 

C. Thomas, Springfield, Illinois, and Blackwell 

Scientific Publications, Oxford, 1954. Price 18s. 
Dr. ATLEE, in a short book on chronic iliac pain in 
women, lists the various diagnoses which have been made 
and discusses each in one of the following nine sections: 
chronic appendicitis; “adhesion’”’; painful ovary and/or 
Fallopian tube; “cyst” of the ovary; such uterine con- 
ditions as prolapse, retroversion, tears and erosions of 
the cervix, and chronic cervicitis; painful conditions of 
the ureter; abdominal wall neuralgia due to neuritis of 
the cutaneous branches of one of the lower dorsal or 
upper lumbar spinal nerves; the caecal syndrome, due 
to irritation or spasm of the caecum; and iliac pain as a 
manifestation of a neurosis. 

The author’s main criticism of the treatment of right- 
sided chronic iliac pain is that the principal diagnostic 
procedure is the laparotomy itself. He advocates the 
most complete study of the patient, which should include 
radiological, urological and psychiatric investigations, 
before any operation is considered. He states that it may 
be “laid down almost as an axiom that a chronic right- 
sided pain that is constantly present is not due to 
appendicitis” and that to make such a diagnosis “would 
therefore seem not only to be stupid but sinful’. 

Dr. Atlee does not think that chronic iliac pain often 
arises in the ovary, Fallopian tube, uterus, or cervix 
uteri or that it is likely to be caused by adhesions. He 
stresses the importance of excluding a urological cause 
for the pain but inclines to the view that caecal pain, 
for which he recommends a bland diet, and “psychic” 
pain are the commonest cause of this type of pain in 
women. 

This book is published in Canada where presumably 
much of the pelvic surgery is undertaken by general 
surgeons. Notwithstanding the fact that the author seems 
unaware of the possibility of iliac fossa pain being caused 
by the inharmonious activity of pelvic sympathetic 
nerves, this is a very valuable little book, challengingly 
written by a transparently honest and experienced 
clinician. Unfortunately it is not likely to fall into the 
right hands in this country and is more liable to be read 
by the converted than the unconverted. Its price, more- 
over, will tend to limit its circulation. 


“Gynaecology.”” By DouGitas H. MacLeop, M.S., 
F.R.C.P., F.R.C.S., F.R.C.O.G., and CHar.es D. 
Reap, M.B., F.R.C.S., F.R.A.C.S., F.R.C.0.G. 
Fifth Edition. Pp. xii+864. 551 illustrations, 27 in 
colour. J. & A. Churchill, Ltd., London, 1955. 
Price 80s. 

Tuis well-known textbook has had a somewhat chequered 

career. Appearing first in 1916 under the authorship of 

Eden and Lockyer it at once established itself as the 
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most complete and authoritative statement of British 
gynaecological practice at that time. Its popularity was 
evident by its passing through three editions in twelve 
years under the same authors. The fourth edition 
appeared after an interval of seven years under the 
editorship of Beckwith Whitehouse. Thereafter it fell 
by the way for the long period of twenty years and it 
must have seemed to many that with the death of Sir 
Beckwith Whitehouse the book was fated to suffer a 
natural demise. We may safely surmise that this long 
gap in publication was not due to any loss of interest on 
the part of the publishers. Whatever the cause of the 
delay the medical profession and gynaecologists and 
their students in particular will welcome this long 
overdue edition. 

To some it will revive memories of their early career 
when “Eden and Lockyer” was a familiar occupant of 
their shelves and to some the arrival of the new volume 
will revive the genial memory of Dr. Watts Eden and of 
Dr. Cuthbert Lockyer, to whom in his retirement it 
must mark another milestone in his long life. 

The present authors have wisely retained much of the 
text, especially on the clinical side, which has retained 
its relevance to the present day. Elsewhere they have 
carried out a complete overhaul. In this they have had 
the collaboration of Mr. James Snyder, who has written 
an excellent chapter on Anatomy, and of Dr. Russell 
Fraser, who, as a physician long identified with the 
problems of Endocrinology, has written with authority 
some of the sections dealing with Physiology. 

The volume in general deserves high praise. The 
arrangement is good, the style is simple and direct and, 
whilst, where the occasion arises, discussing alternative 
views, it leans towards that measure of dogmatism that 
is desirable in a good textbook. The illustrations are in 
general of a high order and those dealing with pathology 
are in particular worthy of special praise as is natural in 
a book having access to the unrivalled material of the 
Chelsea Hospital for Women. 

As we would expect from the standing of the editors, 
the chapters dealing with the clinical and therapeutic 
and operative sides are throughout excellent. In this 
connexion we would specially pick out the chapters on 
Displacements, Tumours, Endometriosis and Operations. 

We have had here and there our disappointments in 
reading the text. There is rather a cursory reference to 
the new and apparently well-established Stein-Leventhal 
Syndrome. Its frequent association with masculinization 
is not mentioned and the Syndrome does not appear in 
the Index. Then, in view of the fact that probably very 
few pathologists now believe that the amount of elastic 
tissue in the uterus has any special bearing on “‘Sub- 
involution’’, it seems rather out of place to retain from 
the previous editions the florid illustrations occupying 
three large plates. The strong preference for radical 
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surgery as against X-rays and radium for the establish- 
ment of an artificial menopause in cases of “functional” 
uterine haemorrhage will shock many readers who 
believe that non-operative measures should have a 
firmer claim than the editors are prepared to admit. 
Having regard to its importance to pathologist and 
clinician alike there is very scant reference to carcinoma 
in situ and we should have liked to see a more adequate 
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description of the technique and a more adequate dis- 
cussion of the place and value of the vaginal and cer- 
vical smear in the detection of early genital carcinoma. 

For a volume so happily resuscitated we may safely 
predict a new edition in the early future; this will provide 
the opportunity to deal with any valid criticisms. Mean- 
while we congratulate publishers and editors alike on 
a worthy contribution to British medical textbooks. 


FOURTEENTH BRITISH CONGRESS OF OBSTETRICS AND 
GYNAECOLOGY, OXFORD 


27TH TO 30TH JuLy, 1955 


President: 
Professor J. Chassar Moir, F.R.C.O.G. 


Honorary Secretaries: 
J. Stallworthy, F.R.C.O.G., W. Hawksworth, F.R.C.O.G. 


Tue 14th British Congress of Obstetrics and Gynaecology will be held in Oxford on 


27th-30th July, 1955. 


Applications for membership are still being received and those desirous of 
attending the Congress are advised to apply without delay to the Honorary Secretaries, 
14th British Congress of Obstetrics and Gynaecology, The Radcliffe Infirmary, 
Oxford, from whom full particulars may be obtained. 


SECOND WORLD CONGRESS ON FERTILITY AND 
STERILITY 


Tuis Congress, sponsored by The International Fertility Association, will be held in 


Naples, Italy, from 18th-26th May, 1956. 


Invitations are extended to those who may wish to contribute scientific papers. 


Those interested should apply to Dr. G. I. 
Hospital, Huntley Street, London, W.C.1. 


M. Swyer, University College 
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PHYSIOLOGY Experiments to determine the influence of female sex 


. Plasma-17-Hydroxycorticosteroids in Pregnancy. 

» R. I. S. Bayuiss, J. C. McC. Browne, B. P. PounD 
and A. W. Stemseck. Lancet, 1, 62-64. Jan. 8, 1955. 
2 tables. 2 figs. 31 refs. 

Although there is evidence of an increased urinary 
excretion of certain adrenocortical steroids such as 
glucocorticoids during pregnancy, no increase in the 
excretion of androgenic or 17-ketosteroids has been 
observed by a number of workers. The authors therefore 
investigated the plasma of 30 women who underwent a 
normal pregnancy. Samples of blood were taken through- 
out pregnancy at monthly intervals and in 15 cases blood 
was also collected from the umbilical cord at the time of 
delivery. The concentration of 17-hydroxycorticosteroids 
in the plasma was estimated by a modification of the 
method of Nelson and Samuels. They found that the 
level was 10 ug per 100 ml. at the third month of preg- 
nancy and the same as the mean value for non-pregnant 
women. Thereafter the level rises steadily to delivery. 
Post-partum the level gradually falls to normal by the 
eighth day. The authors believe that the site of origin of 
the 17-hydroxycorticosteroid material in pregnancy is 
the maternal adrenal glands and that the corticotrophic 
hormone responsible could come from either the 
maternal pituitary or the placenta. 

H. H. Fouracre Barns 


65. The Influence of Female Sex Hormones on the 
Blood Cholinesterase and Acetylcholinesterase. (Der 
Einfluss der weiblichen Sexualhormone auf die Choline- 
sterase und Acetylcholinesterase.) 

By H. Burcer. Arch. Gyndk., 185, 347-358. Dec. 1954. 
1] graphs. 32 refs. 
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hormones on specific and unspecific cholinesterase were 
carried out on the blood of 9 women (6 of whom had 
ovulatory and 3 anovulatory cycles) and several men 
(number not stated) who were given 1 mg. follicular 
hormone or 10 mg. progesterone intramuscularly. 

It appeared that serum cholinesterase activity was in 
general higher in men than in women but these differ- 
ences were of no statistical significance. Similarly, no 
significant differences were found in erythrocyte acetyl- 
cholinesterase of males and females. Neither serum 
cholinesterase nor erythrocyte acetylcholinesterase 
showed any variations during the menstrual cycle. 
Intramuscular injection of 1 mg. of follicular hormone 
into males was followed by a more or less marked 
diminution of serum cholinesterase as well as erythrocyte 
cholinesterase values with a maximum depression at 8 
hours. Injection of 10 mg. of progesterone had no effects 
within 24 hours. 

In vitro experiments with follicular hormone, pro- 
gesterone, cholesterol and desoxycorticosterone failed to 
show any influences on enzymatic activity. 

These negative results indicate that the well-known 
changes in vegetative tonus occurring during the 
menstrual cycle are not correlated with any changes in 
cholinesterase. E. Wachtel 


PREGNANCY 


66. Control of Cross-infection by Means of an Anti- 
septic Hand Cream. 

By J. Murray and R. M. CaLMAN. Brit. med. J., 1, 
81-83. Jan. 8, 1955. 5 tables. 7 refs. 

Pyogenic staphylococci and streptococci, nowadays 
the most common and important organisms encountered 
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in maternity hospitals, circulate among the personnei and 
throughout the buildings. The reservoir of these organ- 
isms is the nose (60 per cent of nurses at Queen 
Charlotte’s Maternity Hospital, London, were found to 
carry pyogenic staphylococci in their noses) and the 
main method of transfer is thought to be by way of the 
hands. 

The cycle of transfer of organisms can be interrupted 
by treating the hands of personnel with antiseptic cream. 

Investigating a group of antiseptics the authors were 
struck by the high antibacterial properties of a new com- 
pound 10,040 [formula given]. One per cent of this 
substance was incorporated in a special emollient which 
would not inhibit the antiseptic and yet at the same time 
would be cosmetically attractive and therefore freely 
used by the staff. 

In the laboratory, using a fingerstall technique, the 
writers, having shown that the number of colonies of 
“resident organisms” recoverable from adjacent fingers, 
did not vary very much, found that very few colonies 
could be recovered from fingers treated with the anti- 
septic, compared with’ the number recovered from 
untreated fingers of the same hand. 

In subsequent tests, fingers were deliberately con- 
taminated with a strain of Bacterium coli. Very few 
organisms could be transferred by “creamed” fingers as 
compared with control untreated fingers. 

When these investigations were completed, tubes of the 
antiseptic cream (“Hibitane”) were placed beside each 
wash basin in wards and nurseries, and the staff were 
encouraged to rub 1-5 to 2 g. of the cream on to their 
hands as often as possible after washing between cases. 

No case of idiosyncrasy to the antiseptic has occurred 
during the 18-months clinical trial. During this time the 
number of staphylococcal infections in the hospital has 
been reduced and there have been no serious infections. 
Those infections which did occur were scattered through- 
out the hospital and no longer appeared in groups in 
particular wards. Use of the cream is recommended in all 
departments where cross infection is likely to occur. 

R. W. Grayburn 


67. The Fertility of Elderly Primiparae after Caesarean 
Section. (Ober die Fertilitat der schnittendundenen 
alten Erstgebarenden.) 

By H. Hirvonen, K. Niemineva and L. HIRVONEN. 
Acta obstet. gynec. scand., 33, 384-394. 1954. 7 figs. 13 
refs. 

One out of 5 primigravidae of over 30 years of age is 
delivered by Caesarean section at the Obstetric Clinics 
of Helsinki. The subsequent deliveries of 356 such 
women who had undergone Caesarean section between 
1925 and 1950 were recorded according to the entries 
of births in parish and civil registers. 

It was found that the fertility of these women was 
considerably lower than the average fertility of married 
women in Finland. However, the prospects of further 
pregnancies in women delivered by Caesarean section of 
their first babies after the age of 30 was found to depend 
on the same factors as in other parturients; the most im- 
portant of these factors were the age at the first section 
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and the duration of childless marriage before their first 

conception, whereas the fact that they were delivered by 

Caesarean section did not appear to be of significance. 
N. Alders 


68. The Significance of the Placenta in ‘‘Obstetrical 
Mortality’’. 

By C. J. KLOOSTERMAN and B. L. HUIDEKEPER. 
Gynaecologia, Basel, 138, 529-550. Nov. 1954. 10 refs. 
{In English.] 

This is a report of an investigation of 2,000 placentas 
with reference to the ratio of placental weight to foetal 
weight and to the presence of infarction. It was found 
that the placenta hardened in formalin could be better 
examined for the presence of infarcts and haemorrhages 
than one preserved in a refrigerator and that the hardened 
placenta could be more easily cut in slices. A classification 
of infarction was devised, dividing placentas into four 
groups, group 0 with no infarction and groups 1 to 3 
with little to considerable infarction. In the total series, 
infarction was found in over 40 per cent of placentas. 
The weight ratio placenta to child becomes progressively 
smaller with the duration of pregnancy. Even the smallest 
degree of placental infarction influences the placenta 
child weight ratio and this suggests that the placenta has 
only a very small functional reserve as the ratio is changed 
at the expense of the child. During pregnancy the placenta 
is fully active and is only capable of a slight degree of 
compensation when partly inactivated by degeneration. 
Therefore infarction of the placenta is a serious matter 
as it is probable that a fairly severe degree of infarction, 
which always seriously impedes intra-uterine develop- 
ment, may lead to death of the child. This is shown in the 
foetal mortality in this series. In cases where the cause of 
death was known the degree of infarction was signifi- 
cantly lower than in the group labelled “cause unknown”. 
This confirms the opinion that infarction is the cause, 
and not the result of foetal death. Infarction is especially 
dangerous in small placentas. 

Male foetuses tend to have a higher birth weight than 
female foetuses and it thus follows that male babies 
demand more of their placentas than females. This does 
no harm if the total “male ovum” is larger in the same 
proportion but if this is not the case the male foetus has a 
more unfavourable placental weight coefficient than the 
female foetus. This offers an explanation of the known 
fact that the intra-uterine mortality of boys is markedly 
higher than that of girls. 

A study of toxaemic placentas showed that toxaemia 
does promote infarction of the placenta yet, in cases of 
severe toxaemia, placentas without any infarction may 
be observed and placentas showing marked infarction 
may be seen in cases without the slightest evidence of 
toxaemia. Toxaemia does not have an unfavourable 
effect on the growth of the placenta. In fact the placenta 
is often heavier and it is probable that the liability to 
toxaemia is directly proportional to the amount of 
functioning placental tissue. Toxaemia does endanger 
the child, but only before birth. 

Vascular sclerosis, in the small numbers available in 
the series, has an unfavourable effect on the growth of 
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the placenta. The influence of this condition on foetal 
death rate appeared to be very marked. 

The fact that firstborn children tend to weigh less at 
birth than other children is confirmed in this series. 
Primiparity has an unfavourable effect on the placenta 
in that there is somewhat more infarction together with 
smaller placental weight but there must be a third, so 
far undiscovered factor, in primigravidae. It is believed 
that vascularization of the uterus plays a part. 

In conclusion it is established that the placenta is of 
great importance in connexion with intra-uterine death. 

[This important piece of work has been fully abstracted. 
There are many interesting points in it, but one of the 
most important is the emphasis thrown on the need for 
careful study and investigation of the placenta in all 
cases and particularly in cases of apparently unexplained 
intra-uterine foetal death.] Josephine Barnes 


69. Anaemia of Pregnancy Treated with Intramuscular 
Iron. 

By J. M. Scott and A. D. T. Govan. Brit. med. J., 
2, 1257-1259. Nov. 27, 1954. 4 figs. 11 refs. 

The results are reported of treating 50 pregnant 
women who suffered from iron deficiency anaemia with 
a new preparation “imferon”, given intramuscularly. 
All had haemoglobin levels less than 10 g. per cent (68 
per cent on the Haldane scale) and only 14 women 
showed a level over 8 g. per cent. Investigations proved 
that the anaemia was always primarily of microcytic, 
hypochromic type. Most cases received doses representing 
250 mg. of elemental iron twice weekly, some of the earlier 
ones being given a smaller daily dose. As each millilitre 
of solution contains 50 mg., large volume injections were 
not a problem and there were no reactions, either local 
or general, provided the needle was inserted really deeply 
into the gluteal muscles. If the injection is too superficial, 
there is risk of superficial staining and poor absorption. 

Progress was followed by regular haemoglobin, 
haematocrit, reticulocyte and serum iron readings. An 
average weekly dose of 500 mg. produced an increase of 
just over 1 g., or 6 per cent, in the haemoglobin level, a 
result comparable with those obtained by the use of 
intravenous injections of saccharated oxide of iron. 
There may be some delay in response with either method 
of therapy, but by the second week all patients in this 
series showed similar haemoglobin increases. 


Doreen Daley 
LABOUR 
70. The Application of Certain Principles of Physics to 
the Physiology of Delivery. 


By F. H. Howarp. West. J. Surg. Obstet. Gynec., 62, 
607-609. Dec. 1954. 6 refs. 

The author uses the squatting position for delivery 
and argues that the laws of gravity and mechanical 
action and the principle of the Cartesian diver provide 
evidence that this position is less traumatic to the foetal 
brain than is delivery in the horizontal positions. 

[The arguments as presented are not convincing.] 

D. C. A. Bevis 
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71. Management of Labour in Reference to Prevention 
of Perinatal Mortality. 

By G. E. Jupp. J. Amer. med. Ass., 156, 1474-1480. 
Dec. 18, 1954. 18 refs. 

An early estimation of the general factors involved 
during labour leads to proper planning and is the first 
step towards promoting foetal salvage. Support for the 
foetus can be provided by fluids given parenterally, by 
oxygen, and by the use of antibiotics to prevent foetal 
infection. Vitamin K is of doubtful value but at least it 
eliminates any subsequent prothrombinopenia. The 
intravenous Pitocin drip may be of value in inertia but 
extreme vigilance is necessary when it is used. Maternal 
factors such as age, gravidity, and previous history 
influence foetal loss, and evaluation of the foetal risk in 
complicated presentations should help to determine the 
type of delivery. Caesarean section may be done for many 
foetal indications, but recent reports suggest that a 1 per 
cent foetal loss must be accepted from the operation 
alone. For breech delivery with suitable planning in 
expert hands there should be no greater foetal risk than 
in cephalic presentations. 

Management of premature labour calls for reduction 
in medication and anaesthesia. Cord blood should always 
be given to the baby by “stripping’’. Warmth and early 
oxygenation are very important and the procedure for 
resuscitation recommended by the author is as follows: 
a tracheal catheter, having freed the trachea of all fluid, 
is connected by a cannula of 2 mm. bore to a soft 
anaesthetic bag filled with humid oxygen. The nurse 
alternately compresses and relaxes the bag at a rate of 
20 to 30 times per minute. This method has given 
excellent results, and intratracheal pressure up to 50 cm. 
of water has not caused lung damage. 

D. W. James 


72. Delivery and its Relationship to Premature Rupture 
of the Membranes. (El parto en su relacién con la rotura 
prematura de las membranas ovulares.) 

By R. A. Vortta. Obstet. Ginec. Lat.-amer., 12, 234- 
240. June 1954. 21 refs. 

A survey of the incidence of rupture of the foetal 
membranes before the onset of labour and the effects on 
the subsequent confinement are reported by the author. 
Of 1,522 deliveries in 1952 in a Buenos Aires maternity 
hospital, 225 (14-7 per cent) patients experienced rupture 
of the membranes before perceiving the onset of the 
uterine contractions of labour. 

Analyzing the statistics, the author states that the 
incidence of this occurrence in primigravidae and muiti- 
parae was almost equal—114 and 111 respectively. In 
both groups the age factor showed that the highest 
percentage number occurred after the age of 34 years. 

The onset of labour and its duration did not appear to 
be longer than usual. In 90 per cent of cases, labour began 
within 24 hours, and in 192 patients spontaneous delivery 
occurred: both stages of labour were shorter in duration 
than the average, regardless of parity. 

Twenty-seven cases (12 per cent), however, required 
operative delivery, and the third stage of labour was 
complicated in 53 patients. Of the latter, 6 required 
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manual removal of the placenta, and there were 47 
instances of post-partum haemorrhage. 

The author concludes that in some cases painless 
uterine contractions are present before rupture of the 
membranes, thus accounting for the apparent shortening 
of the first stage of labour in the cases under review, 
but nevertheless he maintains that rupture of the mem- 
branes before the onset of labour presents a different 
phenomenon in uterine action from those cases in which 
the membranes rupture at a late stage. 

John F. Foulkes 





73. The Use of Hydergine in Obstetrics. 

By P. B. PercHeson and J. J. CARROLL. Canad. med. 
Ass. J., 71, 588-594. Dec. 1954. 1 table. 24 refs. 

A review is made of 110 patients to whom Hydergine 
was administered in the presence of prolonged or 
arrested first stage of labour. The clinical picture most 
prominent was that of an emotionally unstable patient 
whose uterine contractions were of poor quality and 
character, with slow dilatation of the cervix. The drug 
was given when the cervix was 6 cm. or more dilated and 
was used in various dilutions, from one ampoule (0-3 
mg.) in 5 ml. of sterile water to one ampoule (0-3 mg.) 
in 1,000 ml. of 5 per cent glucose solution. 

In 70 patients (64 per cent of the series) the cervix 
became fully dilated within 20 minutes. Four-fifths of 
this group showed evidence of emotional overactivity. 
In 7 patients the presenting part was in the occiput 
posterior position. In the remaining 40 patients (36 per 
cent of the series) the cervix dilated fully within one hour 
in 21 patients, the other 19 patients requiring 80 minutes 
to 5 hours. Two-thirds of this group showed no evidence 
of emotional overactivity. In 10 patients the presenting 
part was in the occiput posterior position, and in 4 
patients there was evidence of cephalo-pelvic dispro- 
portion. No foetal nor maternal deaths were ascribable 
to Hydergine, nor was any appreciable effect on the 
maternal blood pressure observed. In 4 cases the foetal 
heart sounds slowed to between 80 and 90 beats per 
minute, and in one case contractions of the uterus 
resembled a spasm for the duration of two pains. 

The authors were impressed by the relative safety of 
Hydergine as compared to dihydroergotamine or 
pitocin. The drug proved to be of unquestionable value 
in cases of marked emotional instability and arrested 
labour, with a cervix dilated to at least 6 cm. The dilution 
of one ampoule (0-3 mg.) in 500 ml. of 5 per cent glucose 
solution by intravenous infusion was recommended. 
Definite evidence of cephalo-pelvic disproportion was 
considered a contra-indication to Hydergine therapy. 

Otto Schmidt 


74. The Challenge of Dystocia. 

By B. J. HANEY. J. Amer. med. Ass., 156, 935-937. 
Nov. 6, 1954. 

In 1948 the author and Dr. J. C. McDermott devised 
the Hanley-McDermott pelvimeter for measuring the 
anterior pelvic depth. The instrument has a fixed bar 
8 cm. in length with finger loops at each end. One end 
of a caliper is fixed at the midpoint of this bar and the 
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other end is movable. The bar is inserted at a point 
where the divergence of the pubic rami reaches 8 cm. 
and the tip of the movable arm of the caliper is brought 
down on the upper border of the symphysis. The 
anterior pelvic depth is given on the scale. The incidence 
of midpelvic and outlet dystocia increases with the 
lengthening of this measurement. The reasons for this 
based upon the different mechanisms of labour are 
explained in detail. When the anterior pelvic depth 
measures 7 to 9 cm. no midpelvic or outlet dystocia 
should be expected. When it measures from 9 to 10-5 
cm. minor problems will be encountered, and above 
10-5 cm. the bony resistance is markedly increased. 
Above 11-5 cm. abdominal delivery is highly probable 
unless the foetus is extremely small. 

Six years experience with this pelvimeter in 4,199 
private patients has shown it to be of great value in 
anticipating this type of dystocia, and the author relies 
more upon the information given by this pelvimeter 
than upon radiological measurements except when the 
pelvis is asymmetrical. 

D. W. James 


75. Dystocia Caused by Fetal Intracranial Teratoma. 

By J. A. WaGner, L. H. DouG.ass and V. T. SLAGER. 
Obstet. Gynec., 6, 647-652. Dec. 1954. 11 refs. 

A case is reported of intracranial teratoma in the 
foetus. The patient in her seventh delivery (she had also 
had 3 abortions) started her labour 1 month prematurely. 
It proceeded for 14 hours and terminated with the spon- 
taneous vertex delivery of a 3,756 g. living female infant. 
The infant died after 4 hour. The clinical impression was 
that of hydrocephalus. At autopsy the infant’s head 
measured 44-5 cm. in circumference. There was an 
extensive haemorrhage beneath the dura mater and 
virtual disappearance of the cerebrum. The intracranial 
contents were a friable, brownish, multicystic, granular, 
haemorrhagic mass, a thin shell of cortex and much 
free blood. The tumour mass consisted of a variety of 
embryonic tissues. The authors discuss 9 other cases 
reported in the literature. 

J. G. Dumoulin 


76. Psychological Aspects of Uterine Dysfu..ction. 

By W. A. Cramonp. Lancet, 2, 1241-1245. Dec. 18, 
1954. 1 table. 26 refs. 

The author points out that the course of labour is 
governed by the relative size of the foetal head and the 
pelvis, and by the functional efficiency of the uterus; 
that uterine dysfunction may occur without mechanical 
difficulty, and that such dysfunction is more common in 
first than subsequent labours. In Aberdeen it was found 
that uterine dysfunction increases approximately eight- 
fold as the age rises from 15-19 years to 35 years or 
more; and that the incidence was 0-9 per cent at 39-41 
weeks’ gestation and 2-4 per cent after the 41st week. 
It has been postulatec: that fear causes neuromuscular 
incoordination of the uterus and hence prolongation of 
labour, therefore the author has investigated the psycho- 
logical factors in 50 patients who had experienced severe 
uterine dysfunction and contrasted with 50 controls 
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whose labour had been normal. All the patients in the 
dysfunction group were delivered by either Caesarean 
section or forceps, whereas 47 of the control group were 
delivered spontaneously and the remaining 3 by low 
forceps. No essential difference was found between the 
two groups in respect of the personality types found in 
the patient’s parents. In each group there existed between 
parents and patient as much warm love and regard as 
there were unhealthy attitudes of undue attachment or 
rejection. In 10-15 per cent of each group there had been 
good instruction and sound attitudes had been inculcated 
by the mother. Rejection of the feminine réle and the 
presence of masculine strivings seemed to occur with the 
same frequency in each group. No significant difference 
was found in the two groups in psychosexual adjustment 
and development; in the frequency of dreams in preg- 
nancy; in the amount of anxiety in pregnancy; in 
behaviour in labour; in their attitude to breast feeding; 
in psychopathological trends; or in the incidence of 
previous psychoneurosis. The essence of the “‘dysfunction 
temperament” seems to be in a tendency towards peptic 
ulceration, little overt anxiety in the presence of an 
unfamiliar situation with less tremor or sweating, and 
a bias towards rigid convention. The dysfunction temper- 
ament occurred in just over half the cases of dysfunction 
as compared with 12 per cent of the controls so that it 
is not the only factor predisposing to disordered uterine 
action. 

The author concludes that uterine dysfunction is of 
multiple aetiology where age, prolongation of gestation 
period, the occipito-posterior position and personality 
all play a greater or lesser part in any one case. He 
maintains that there is little or no scope for psycho- 
therapy during pregnancy in the prevention of uterine 
dysfunction. 

H. H. Fouracre Barns 


77. The Relief of Pain in Labour. 

By G. D. Reap. West. J. Surg. Obstet. Gynec., 62, 
591-597. Dec. 1954. 

The author reiterates that the pain of normal labour 
is due to tension caused by fear and that the fear-tension- 
pain syndrome cannot be cured by sedative drugs alone. 
The first principle.of the relief of pain in childbirth is 
progressive education of the young and coupled with this 
is the need for education of the pregnant woman through- 
out the antenatal period; the more the patient knows 
about normal labour, the less she will fear it. Attention 
must be paid to the education of those giving antenatal 
instruction and of labour-ward staff as they may, 
unwittingly, alarm patients and the intensity of dis- 
comfort often varies with the skill and understanding 
of the labour-ward sister. The role of the obstetrician is 
also reviewed and consideration of the psychosomatic 
manifestations of parturition urged. The relief from fear 
and pain are regarded as a necessity for the survival of 
the cultural standards of the race as surely as strength of 
arms is necessary for the survival of a nation. 

[This paper is virtually an abstract of the 2nd edition 
of Mr. Read’s Childbirth Without Fear.] 

D. C. A. Bevis 
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78. Placenta as a 

By E. SoyKovA-PACHNEROVA, V. BRUTAR, B. CoLovA 
and E. ZvoiskA. Gynaecologia, Basel, 138, 617-627. 
Dec. 1954. 36 refs. [In English.] 

Almost all mammals in their natural state eat their 
placentas and in general their milk supply is sufficient 
for the needs of their young. The effect of administration 
of placenta to women was thus tried, with special 
reference to its effect on lactation. Healthy human 
placenta was therefore “‘nebulized” and the mothers took 
it without complaint and with no secondary symptoms. 
Of 210 women who ate placenta, 71 showed very good 
results, 110 good results and 29 negative results as 
regards lactation. Enlargement of the breasts was 
evident 2 days after the full dose was taken and secretion 
of milk started about 24 hours later. Cows who eat their 
placenta yield one litre more milk per day than those 
who did not have access to their placenta. 

A controlled experiment was carried out using dried 
beef, to exclude the possible lactogenic effect of protein 
in placenta. The results showed that it is not protein 
which is responsible. The question of hormone influence 
from eating placenta is still an open one. 

This method of treating deficient lactation appears to 
be worthy of notice. Placenta is easily obtained and in 
the author’s experience is successful in the majority of 
women. The cases chosen for treatment were those in 
which unsuccessful lactation was to be expected. 

Josephine Barnes 


79. Clinical and Chemical Studies in Human Lactation. 
IX. Breast-feeding in Hospital. 

By F. R. Hytrten. Brit. med. J., 2, 1447-1452. Dec. 18, 
1954. 9 figs. 18 refs. 

The author studied breast-feeding in hospital in 
6,456 married women delivered of single and surviving 
infants in the Aberdeen Maternity Hospital during 
1951-53. For first pregnancies the hospital population 
was reasonably representative of the total Aberdeen 
population, but there was more selection in higher 
parities. There were 84-5 per cent who left hospital fully 
breast-feeding, 71-1 per cent left hospital without any 
difficulty, and 13-4 per cent after some initial difficulty. 
There were 2-7 per cent who left partly breast-feeding, 
and 12-8 per cent were discharged with the baby arti- 
ficially fed. 

The causes of the failures were tabled. Poor lactation 
was the most important in both primiparae and multi- 
parae. The proportion of failures decreased up to and 
including the third pregnancy, followed by an increase 
in higher parities. Breast engorgement, everted and sore 
nipples were much commoner in primiparae. There was 
a marked correlation between age and success in breast 
feeding, associated with the increase in poor lactation 
with advancing age. 

There was a significant association between the 
mother’s general physique and health and her breast- 
feeding performance in hospital, due chiefly to an in- 
creased incidence of “‘ill babies” in the poorer physique 
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group, and only slightly to an increase in poor lactation 
as the primary cause. The upper social groups showed 
only a slightly higher rate of successful lactation, probably 
due to the higher proportion of older primiparae. 

There was a higher incidence of artificial feeding in 
those delivered by forceps and Caesarean section due 
chiefly to poor lactation rather than an “ill baby”. 
Pre-eclamptic toxaemia seemed a cause of increased 
failure, both from an “ill baby” and poor lactation. 

Poor lactation was responsible for 40 per cent of 
artificial feeding at the time of discharge from hospital. 
“Ill baby” accounted for 16-6 per cent of failures, 
maternal opposition for 14-7 per cent and poor nipples 
for 10-5 per cent. 

Sore nipples, breast engorgement, “poor feeder” and 
maternal disease were much less important, and together 
contributed to less than 20 per cent. 

Eileen Wilson 


INFANT 


80. The Trend of Changes in Causes of Perinatal 
Mortality. 

By E. L. Porrer. J. Amer. med. Ass., 156, 1471-1474. 
Dec. 18, 1954. 7 refs. 

At the Chicago Lying-in Hospital perinatal mortality 
is defined as including all products of conception weighing 
over 400 g. that have been born dead or that have died 
in the first 10 days of life. The general causes may be 
grouped under the following headings: (1) malforma- 
tions; (2) erythroblastosis; (3) anoxia; (4) trauma; (5) 
prematurity; (6) infection; (7) abnormal pulmonary 
function; (8) miscellaneous, including maternal toxaemia 
and diabetes. 

It is almost always possible to arrive at a probable 
cause for a perinatal death provided that the autopsy has 
been performed by a pathologist experienced in perinatal 
pathology and that an adequate clinical history is avail- 
able. The general causes of perinatal mortality are the 
same today as they have been through the centuries and 
they are similar throughout the world. The differences 
are in the frequency with which the individual causes 
occur. 

Data are given of neonatal mortality rates during the 
first 14 days of life from the Johns Hopkins Hospital, 
the Sloane Hospital for Women, and the Chicago 
Lying-in Hospital over a period of 30 years. Combined 
mortality for foetuses and for infants less than 4 weeks 
old has fallen in the United States from 79-1 per 1,000 
live births in 1922 to 43-4 per 1,000 in 1950. All causes 
of perinatal deaths have decreased except malformations 
and erythroblastosis. Syphilis has largely disappeared as 
a cause of death while trauma and anoxia associated 
with labour have shown more decrease than any other 
cause. The author attributes these changes primarily 
to improvement of conditions and skill surrounding the 
patient during labour, but prenatal and postnatal care 
of the infant have also contributed. The incidence of 
premature delivery does not seem to have changed 
during the last 20 years, but survival rates have con- 
siderably improved. D. W. James 
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81. Increased Plasma Bilirubin in Newborn Infants in 
Relation to Birth Weight. 

By B. H. Bruna, P. G. Core and G. H. Larne. 
Brit. med. J., 2, 1263-1265. Nov. 27, 1954. 16 refs. 

The increased incidence of “‘physiological” jaundice in 
premature infants and the possibility of death from 
kernicterus unassociated with haemolytic disease in such 
babies prompted an investigation at Queen Charlotte’s 
Hospital of the plasma bile pigment levels. Cases were 
selected for study purely by birth weight except that those 
showing any abnormal features other than unusual size 
were excluded. < 

The total series comprised 49 infants and they were 
divided into 8 groups according to weights between 
2-5 and 10-5 pounds, not more than 9 nor less than 3 
being in each group. Nineteen were “premature”, 
weighing 5-5 pounds (2-5 kg.) or less. Plasma bile 
pigment estimations were usually made daily from heel- 
prick samples until it appeared that the peak level had 
passed. 

Results showed that concentrations of plasma bile 
pigment are consistently high in small neonates and levels 
of 12-15 mg. per 100 ml. are not uncommon. It was also 
apparent that in these small infants the period of rise in 
level is prolonged, as is the time for return to a lower 
level after the peak, so that the tissues of small infants are 
exposed to higher concentrations of bile pigment for a 
longer period than are those of larger babies. Investi- 
gation of the type of pigment showed that the pre- 
dominant pigment behaved on the chromatogram like 
bilirubin and the direct-reacting bile pigments were 
considered to be 5-10 per cent or less. 

With a high bilirubin level, the liver’s capacity to 
excrete pigment is estimated to be 1-2 per cent of normal. 
It is postulated that, in the later weeks of foetal life, an 
adequate hepatic excretory function develops so that the 
specific defect in the newborn infant of bile pigment 
metabolism may be a reduced capacity of the liver to 
transform bilirubin to direct-reacting bile pigment. The 
premature or retarded baby is born with an incompletely 
developed liver function. It is this that causes “‘physio- 
logical” jaundice which should be regarded as an 
essentially abnormal condition. 

Prematurity is thus a second condition in which the 
tissues are exposed to high concentrations of bilirubin. 

Doreen Daley 


GYNAECOLOGY 


82. Vitamins P, C and Niacin for Dysmenorrhoea 
Therapy. 

By A. P. Hupains. West. J. Surg. Obstet. Gynec., 62, 
610-611. Dec. 1954. 3 refs. 

The author uses niacin (nicotinic acid) for the treatment 
of disabling dysmenorrhoea; 100 mg. every morning and 
evening, with 100 mg. every 2-3 hours during the cramp- 
ing period, is the basic dosage but this may be increased 
50-100 mg. or more to maintain flushing with each dose; 
pain relief is more apparent with flushing and patients 
should be told that flushing or itching with occasional 
slight dizziness may be expected about 15 minutes after 
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REVIEW OF CURRENT LITERATURE 


taking the tablets and that these symptoms will last for 
about 15 minutes. Rutin (vitamin P) 60 mg. and ascorbic 
acid 300 mg. increase the effectiveness of the niacin. In 
most cases therapy is not effective unless followed for 
7-10 days before bleeding begins. The therapy is con- 
sidered to be nutritional and to improve capillary 
permeability. 

The patients, followed continuously for 3 years, 
numbered 80 and the treatment is claimed to be effective 


in 90 t. 
— D. C. A. Bevis 


83. An Amido-Nitrothiazole for Trichomoniasis. 

By S. R. M. Busupy, R. D. CATTERALL and M. 
WILLIAMSON. Brit. med. J., 1, 78-80. Jan. 8, 1955. 2 tables. 
8 refs. (28 refs. in table 1). 

As an antitrichomonal drug, 2-formamido-5-nitro- 
thiazole, “‘aroxine”’, has 100 times greater activity in 
vitro than acetarsol and animal experiments show that 
it is of low toxicity. 

A clinical trial was conducted at the Whitechapel 
Clinic. Series 1 (10 cases) were treated for 7 days and 
Series 2 (38 cases) for 14 days with 2 foaming pessaries, 
each containing 100 mg. inserted each night. All these 
cases had relapsed after other treatment. Series 3 con- 
sisted of 98 cases not previously treated at the clinic. 
Alternate cases were given acetarsol or the above 
pessaries. Cases were considered cured if there was no 
clinical or bacterial evidence of recurrence for 3 menstrual 
cycles after cessation of treatment. Results showed no 
cures in Series 1, 3 in Series 2, and 5 in Series 3 treated 
with the drug and 6 in the control group who had had 
acetarsol. The defaulter rate was about 50 per cent in all 
groups. There was only 1 case of sensitization to the 
drug and the irritation and oedema promptly responded 
to antihistamines. 

The authors conclude that the drug is no more effective 
than acetarsol in preventing relapse, in spite of its great 
potency in vitro, but its low toxicity recommends it as a 


suppressant. 
ot rm Doreen Daley 


84. Spontaneous Small Intestine-Cervix and Small 
Intestine-Bladder Fistula. (Spontane Diinndarm-Cervix- 
und spontane Diinndarm-Blasen-Fistel.) 

By C. MULLER. Gynaecologia, Basel, 138, 594-603. 
Dec. 1954. 1 fig. 10 refs. 

An account is given of the incidence, aetiology, 
pathological anatomy, symptomatology, diagnosis, treat- 
ment and prognosis of vesico-intestinal fistula. Small 
intestine-bladder fistulas are less common than those 
between the large intestine and the bladder. 

A case report is given of a woman who developed a 
fistula between the cervix and the small intestine follow- 
ing peritoneal tuberculosis and, later, subtotal hyster- 
ectomy. This fistula was successfully closed by the 
vaginal route in 1948. In 1952 a fistula developed be- 
tween the small intestine and the bladder. This was 
closed successfully by means of an abdominal operation 
which included resection of several loops of small 
intestine. 

Josephine Barnes 
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85. The Treatment of Gynaecological and Obstetrical 
Fistulas. (Zur Behandlung von gynikologischen und 
geburtshilflichen Fisteln.) 

By P. WERNER and J. SEDERL. Gynaecologia, Basel, 
138, 575-593. Dec. 1954. 

This is a long review of the cause and treatment of 
vesical, ureteric and rectal fistulae based on a large series 
of cases. 

In the whole series there were 66 vesico-vaginal fistulas, 
38 uretero-vaginal fistulas and 27 recto-vaginal fistulas; 
of these, 4 vesical fistulas, 22 ureteric fistulas and 13 
rectal fistulas closed spontaneously. The rest were 
successfully dealt with by operation. 

Josephine Barnes 


86. Torsion of a Fallopian Tube. 

By T. M. Appas. Lancet, 1, 128-129. Jan. 15, 1955. 
9 refs. 

The author reports the case of torsion of the left 
Fallopian tube which previously was apparently normal. 
The difficulty in making a correct pre-operative diagnosis 
is stressed. Clinically there is sudden severe pain in an 
iliac fossa accompanied by nausea and vomiting, and 
occasionally uterine bleeding. The author advocates 
aspiration of the pouch of Douglas to determine the 
presence of intraperitoneal serosanguineous fluid. 

[This appears to be an unnecessary and dangerous 
procedure. ] 

H. H. Fouracre Barns 


87. A New Therapy for Prevention of Post-operative 
Recurrences in Genital and Breast Cancer: A Six-years 
Study of Prophylactic Thyroid Treatment. 

By A. A. Loeser. Brit. med. J., 2, 1380-1383. Dec. 11, 
1954. 3 tables, 21 refs. 

From personal observation and statistical analyses by 
himself and others, the author came to the conclusion 
that the incidence of breast and genital cancer is far 
lower in association with allergic and hyperthyroid 
conditions than if a woman is hypothyroid or has had 
operative treatment for goitre. Research work by Dr. 
Feldberg at Mill Hill on the histamine content of skin 
showed a quantitative relationship between the amount 
of thyroid in the human body and the intracellular 
deposition of histamine. High thyroid levels were 
associated with more histamine and with low blood 
lipid levels. As intracellular protein-bound histamine is 
regarded as a defence hormone against cancer, massive 
thyroid therapy should slow down cancer growth. 

Since 1948, thyroid extract in daily dosage varying 
between I and 5 gr. has been given to patients who had 
had radical surgery, often followed by irradiation, for 
genital or breast cancer. Four women so treated (2 with 
genital and 2 with breast lesions) are clinically cured 5 or 
more years post-operatively, although the original cancer 
was extensive. Of 14 other cases treated for more than 
4 years after mastectomy, only 1 has had a recurrence. 

The author considers that these results indicate trial 
of thyroid therapy on a larger scale. 

Doreen Daley 
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88. Adenocarcinoma of the Cervix Uteri. 

By H. W. Baker, C. B. Brack and R. J. Dickson. 
Obstet. Gynec., 6, 664-669. Dec. 1954. 12 refs. 

In the period 1940-1948 31 cases of adenocarcinoma 
of the cervix were seen at Johns Hopkins Hospital, 
Baltimore. During the same period there were 522 cases 
of epidermoid cancer of the cervix. The authors compare 
the 5-year survival rates in the two groups and find them 
comparable in all stages, except Stage 2 (although the 
difference in this group is not very significant statistically) 
They believe that radium and X-ray therapy appear to 
give as satisfactory results for Stage 1 adenocarcinoma 
as for epidermoid carcinoma, although this treatment 
does not seem to be adequate for the more advanced 
stages. Where symptoms had been present more than 4 
weeks when the diagnosis was made, the prognosis was 
poor. 


J. G. Dumoulin 

89. Pseudomenstruation from Post-hysterectomy 
Vaginal Vault Endometriosis. 

By T. H. Green and J. V. Meics. Obstet. Gynec., 6, 
622-634. Dec. 1954. 5 figs. 15 refs. 

This article concerns vicarious menstruation from 
areas of endometriosis in the vaginal vault following 
hysterectomy. Details are given of 12 cases. In 10 of the 
cases endometriosis had been found elsewhere in the 
pelvis at the time of laparotomy. Fibroids with cervicitis 
and hydrosalpinges were the diagnoses at operation in 
the other 2 cases. The vaginal bleeding may be cyclical, 
but it is not always so, particularly when the patient is 
approaching the menopause. The differential diagnosis 
includes healing granulations at the vaginal vault, 
atrophic vaginitis, the rare lesion of vaginal adenosis 
and vaginal carcinoma. In endometriosis bluish or red 
nodules in the vaginal apex, or the presence of palpable 
nodularity may be clues to the diagnosis. Punch biopsy 
is not a very satisfactory method of obtaining histological 
material as the lesion is usually not easily accessible. 
Vaginal endometriosis probably arises as an extension 
from a lesion in the rectovaginal septum. Primary 
vaginal endometriosis is very rare and can usually be 
shown to have followed simple surface implantation. 

Treatment consists of simple reassurance and periodic 
observation. In cases where the symptoms are worrying, 
X-ray therapy may be used. The lesions invariably 
regress at the menopause. 

J. G. Dumoulin 


90. Treatment of the Vaginal Portion of the Cervix 
with Electro-cauterization. (Koagulationsbehandlung der 
Portio.) 

By W. SCHELLENBERG. Gynaecologia, Basel, 
518-528. Nov. 1954. 3 figs. 16 refs. 

The results of electrocauterization of the cervix in 144 
cases are reported. In 53 of these the newly regenerated 
squamous epithelium was studied by means of Schiller’s 
iodine test. In 33 cases normal iodine positive epithelium 
developed at the site of cauterization. In 4 cases it was 
only slightly stained and in 16 it was iodine negative. 

Josephine Barnes 
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91. Surgery of the Double Uterus. Hemi-hysterectomy 
and Parietal Hysterosympexy. (Chirurgie au niveau 
d’utérus double. Hémi-hystérectomie et hystérosympexie 
pariétale.) 

By R. BourG and G. LamsBert. Gynéc. Obstét., 52, 
137-143. 1954. 9 figs. 9 refs. 

Ever since hysterosalpingography has been practised 
with greater frequency for such conditions as dysmenor- 
thoea or pelvic pain, the incidence of the congenitally 
abnormal uterus has apparently increased in proportion. 
The clinical condition itself may remain dormant, even 
although several confinements have occurred previously. 


HeEMI-HyYSTERECTOMY 

Frequently the salpingogram reveals hypoplasia of 
one horn and rarely a lesion of one or both tubes. In the 
young woman the indications for the operation must be 
finally concerned with eventual successful conception. 
With this in view the removal of one hypoplastic horn 
must be considered the best thing to do, if it is remem- 
bered that any pregnancy in such a genuinely hypoplastic 
horn rarely, if ever, goes to term. Indications for 
operating following salpingography in cases of double 
uterus are multiple: (1) absence of any cervical canal; 
(2) dysmenorrhoea; (3) ruptured pregnancy; (4) certain 
rare types of haemorrhage; (5) severe parametritis. 

The writers have been struck by the high incidence of 
fibroids complicating these cases of congenitally ab- 
normal uterus but the numbers seem too small to be 
significant. 

As regards the future, three types of procedure come 
under discussion in the treatment of double uteri: 

1. Cavity sympexy according to Strassmann’s 
technique. 

2. Hemi-hysterectomy. 

3. Parietal hysterosympexy, i.e., union of the medial 
surfaces of the two uteri. 

D. Maxwell 


92. A Comparative Study of Total and Subtotal 
Hysterectomy in the Treatment of Uterine Fibroids. 

By P. WETTERDAL. Acta obstet. gynec. scand., 33, 
350-359. 1954. 3 figs. 21 refs. 

This study, coming from the Women’s Clinic, 
Sabbatsberg Hospital, Stockholm, was prompted by the 
fact that in Sweden “subtotal hysterectomy remains on 
the whole the method of choice, being technically easier 
and less traumatizing”, whilst total hysterectomy is 
becoming the routine procedure in an increasing number 
of non-Swedish hospitals. 

Of 772 cases of fibroids treated by subtotal hyster- 
ectomy during the years 1940 to 1952, 6 patients died 
after the operation, the mortality being 0-8+0-3 per 
cent. Of 55 cases of fibroids treated by total abdominal 
hysterectomy, 2 patients died, a mortality of 3-6+2°6 
per cent. No death occurred in 100 cases of fibroids 
submitted to vaginal hysterectomy. The difference 
between the mortality percentages did not exceed the 
product of twice the mean error; thus mortality is no 
guide to the choice of the operative method in a given 
case. 
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The incidence of post-operative pyrexia (a rectal 
temperature of over 38°C. persisting for over 3 days) 
was higher in cases of fibroids treated by total abdominal 
hysterectomy than in those treated by the subtotal 
operation; the difference exceeded the product of twice 
the mean error but was less than the product of 3 times 
the mean error; thus it was not statistically significant. 
On the other hand, the higher incidence of post-operative 
pyrexia after vaginal hysterectomy as compared with 
that after subtotal hysterectomy was statistically 
significant. 

Total hysterectomy involved a statistically significant 
longer post-operative stay in hospital than subtotal 
hysterectomy. [Unfortunately, the 2 groups are not 
comparable because the subtotal hysterectomy group 
includes only cases of fibroids, whilst the other group 
comprised a number of cases of carcinoma.] 

Simultaneous adnexectomy and/or appendectomy did 
not influence either post-operative pyrexia or length of 
hospitalization. 

The author collected from a survey of the literature 
40,164 cases of subtotal hysterectomy; in 206 or 0-5 per 
cent carcinoma developed in the cervical stump, the 
incidence given by individual authors varying between 
0-3 and 2 per cent. In the author’s own 772 cases, 
cervical carcinoma developed in 4, or 0-5 per cent, 
1 to 2, 2 to 3, 4 to 5, and 8 to 9 years after the operation 
respectively. The author thinks that fear of development 
of malignancy in the cervical stump is exaggerated. 

It is concluded that menopausal women should pre- 
ferably be treated by total hysterectomy, combined with 
odphorectomy. In women of reproductive age, subtotal 
hysterectomy should be the method of choice provided 
that there is proof of absence of cervical malignancy 
(Papanicolaou’s test, curettage). However, in the hands 
of an experienced surgeon, total hysterectomy carried 
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no more dangers to the patient than does subtotal 
hysterectomy. 
N. Alders 


93. Pharmacological Effect of Various Drugs on 
Micturition. 

By R. E. VAN Duzen. J. Amer. med. Ass., 156, 1393- 
1396. Dec. 11, 1954. 6 refs. 

Drugs affecting the sensory nerves of the bladder are 
not very important, and those affecting the motor 
nerves may be either adrenergic or cholinergic. Owing 
to the conflicting theories on the anatomy and nerve 
supply of the bladder the mode of action of drugs has 
been difficult to interpret. Ephedrine and epinephrine 
are considered to be adrenergic, but although ephedrine 
may aid in stress incontinence it is the action on the 
cerebral centres that is beneficial. The cholinergic drugs 
act by inhibiting the destroying action of choline esterase 
and prolonging the action of acetylcholine. Useful drugs 
stimulating micturition in this way are Prostigmin, 
Mercholyl, Doryl, Urecholine and Pitressin. 

Antihistamine drugs occasionally produce urinary 
symptoms as a side effect and certain other commonly 
used drugs may affect the bladder secondarily. Morphine 
stimulates the detrusor muscle of the bladder and may, 
when combined with post-anaesthetic effects, be a cause 
of post-operative retention. Methantheline (Banthine) 
blocks cholinergic transmission and may cause retention. 
Apresoline has also been known to cause complete 
retention. Oestrogens have been advocated for frequent 
and urgent micturition in women but any effect is 
probably due to the action on the erectile tissue. The 
author concludes that the choline derivatives are the 
most important drugs directly affecting micturition. 


D. W. James 
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When comparable figures are given, either the English 
or the metric mode must be followed, thus: the excretion 
of urine/24 hours should be shown in ml. (and not 
ounces) when the urinary or blood-urea is given in 
g./100 ml. 
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